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ELECTRICAL POWER DISTRIBUTION, 


In the present Session several Bills seeking powers to 


distribute electrical energy over large industrial areas will 


again come before Parliament. 

Probably the most important of these is that of the 
Lancashire Electric Power Company, which seeks powers for 
the county of Lancashire south of the River Ribble, while 
others relate to the Glamorganshire coal fields of South 
Wales, the Tyneside manufacturing district, and an area in 
the North of London embracing portions of the counties of 
Middelesex and Hertfordshire. 

The principle underlying these proposals is of such 
importance to the electrical industry that it is worth while 
to get a clear understanding of it. It forms part of the 
broad issue of municipal trading versus private enterprise, 
a subject which is deservedly securing an increasing amount 
of attention, and of which the roots lie deep in the cocial and 
economic theories which have become prevalent in (reat 
Britain during the last quarter of a century. 

The industrial position of electrical science in this 
country having been determined in a very large measure by 
these theories, it is of importance that the fullest possible 
light should be thrown upon the whole subject in order that 
we may determine how far the result has been beneficial, by 
comparison with the development of the electrical industry 
in other countries. 

It will be remembered that last year several power distri- 
bution Bills were brought forward, but collapsed at the 
standing orders stage, with the exception of thet of the 
General Power Distributing Company, which was keenly 
debated in the House of Commons on second reading. 

All these Bills sought permissive powers to furnish a 
supply of electrical energy throughout their areas, irrespec- 
tive of whether local authorities or others in particular 
districts might hold existing powers, or be already furnish- 
ing a supply. 

The Bill was thrown out, on what grounds it is dificult 
to say; but probably because Parliament did not thoroughly 
understand the issue, and Members were largely influenced 
by pressure from the municipal corporations to reject the 
measure in toto. 

Recognising the present reluctance of Parliament to take 
any step in opposition to the wishes of local authorities, 
the Bills now about to be introduced have made the impor- 
tant concession of confining supply only to such districts 
within their areas as the local authorities may be willing for 
them to enter; and the only compulsory power sought is the 
right to carry mains through a non-consenting district in order 
to reach a consenting district beyond. 

Local authorities are, in every case, to have their reason- 
able convenience consulted as to where the undertakers’ 
mains shall be laid, so as to guard against undue interference 
with the streets; and they are further to have the option 
of taking a supply “in bulk,” and of undertaking the work 
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of local distribution themselves, so that if they so desire 

they can thus remain the sole source of supply for their 

own district. 

These concessions were doubtless framed by the promoters 
of the present Bills in the belief that they would thereby 
avert all opposition on the part of local authorities, and 
satisfy the scruples of Parliament. 

It will be seen that not only does no question of “mono- 
poly ” for the undertakers arise in the Bills, but the under- 
takers do not even ask for powers to disturb the monopoly 
now enjoyed by the local authorities who have established 
their own works. Under these circumstances it might have 
been supposed that no opposition would be threatened to the 
Bills by public bodies whose position is thus assured—an 
opposition which can only have the effect of depriving of 
the advantages of cheap electrical energy others who may be 
genuinely desirous of securing them. 

It is regrettable to record, however, that this is apparently 
not to be the attitade of many of the local authorities con- 
cerned, As stated in our last issue, a meeting of representa- 
tives of municipal corporations affected by the Lancashire 
Electric Power Bill was held at Manchester last week, when 
the matter was considered, and resolutions hostile to the Bill 
were carried by general assent. The speakers were evidently 
sorely put to it to suggest to the meeting any plausible 
grounds of objection, and being apparently unable to adduce 
sound arguments, they took refuge in appeals to the prejudice 
and ignorance which unfortunately still largely prevail 
among our parochial Bumbles and Dogberrys. 

Alderman Higginbottom, from whose honourable ante- 
cedents in the field of electrical enterprise better things 
might have been looked for, is reported to have said :— 

“Some doubt was, perhaps, raised as to whether muni- 
cipal authorities ought to oppose the Bill or not. As far as 
Manchester was concerned the Corporation had instructed 
its Committee to oppose at every stage of the Bill.” 

As a pretext for this procedure the speaker proceeds to 
suggest 

“ Supposing a private company had a main going through 
their streets with a pressure of 10,000 volts, from which the 
Corporation got no benefit whatever, if they had a short 
circuit or a blow-up, who was to decide whether it was in the 
Corporation or the company’s mains ? ” 

When it is borne in mind that the promoters of the Bill 
undertake to consult the reasonable convenience of the local 
authorities as to where their mains shal) be placed, it is 
difficult to take either the speaker or the audience, which 
apparently received the objection with approval, seriously. 

A subsequent speaker, Alderman Petrie, of Liverpool, is 
reported to have said :— 

“The members of the Lancashire Corporations ought, if 
necessary, to tell Parliamentary representatives that unless 
they opposed the Bills as strenuously as possible, they would 
themselves be opposed by their constituents.” . 

This frank exposition of municipal tyranny throws a light 
upon the attitude of local authorities towards these measures 
which it is sincerely to be hoped will not escape the observa- 
tion of the many intelligent and independent members of 
Parliament who, we feel assured, are not prepared to be cowed 
into prostitution of their birthright of honest judgment by 
the threats of officials and vestrymen who are either ignorant 


or prejudiced in regard to the great issues on which they are 
called upon to arbitrate. 

It is to be deplored that while in America, Germany, an 
Switzerland, these great projects of electrical science ar 
flourishing, to the unquestionable advantage of the publip, 
under the healthy stimulus of free competition and private 
enterprise—as at Niagara, Rheinfelden, Geneva, and many 
other places—we appear destined by the will of Parliament 
and the cramping fetters of parochial government to see this 
country left further and farther behind in regard to one of 
the most widely beneficial industrial developments of the 
century. 

Many of the municipal corporations represented at the 
meeting have electrical engineers in their service. It would 
be interesting to know whether the latter have been con. 
sulted on the Bill, as they should have been. If s0, it is 
difficult to understand the senseless arguments advanced at 
the meeting against it. If not, we venture to urge that it ij 
the duty of the electrical engineers concerned—a duty alike 
to themselves and to their profession—to disassociate them. 
selves from the narrow-minded attitude of men whose horizon 
appears bounded by considerations of local exigency and 
petty ambition, to the exclusion of liberal progress in the 
interests of their fellows and neighbours. 


THE ELECTRICAL UNITS, 


In another column we print an explanation of a proposal 
recently made by Prof, Fessenden, and developed by Prof, 
Fleming, for changes in the electrical units. As a matter of 
fact, three separate questions of very different importance are 
involved in these proposals. They are the questions of the 
fundamental units, of the commercial units, and of nomen- 
clature. 

The original definitions adopted by the British Association 
Committee are statements in carefully selected terms of the 
results of experiment, and no change can be made in the 
essence of the equations except on the ground of fresh experi- 
mental results. The form, however, of the equations can be 
varied indefinitely by changing the language employed, and 
is determined by considerations of convenience, the principal 
object being to express as directly as possible the known 
relations of the quantities to one another and to the general 
scheme of things. The last condition is apt to vary greatly 
with the state of knowledge, and electricians recognise that the 
present forms of the equations obscure to some extent the real 
relations between the quantities as they are now conceived. 
A slightly different set of statements of the same results 
was proposed by Mr. Heaviside, and called by him 
“rational,” and now a new set comes from Prof. Fessenden. 
Whether either of these can be looked on as being final in 
the absence of any accepted theory of electrical action is 
somewhat doubtful. 

Prof. Fleming gives a very clear statement of the 
fundamental relations as now understood, and argues 
implicitly that these are unlikely to require modification. 
This view receives support from hydro-dynamics, where the 
results are inevitably stated in a mode precisely analogous 
to that employed by electricians. 
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The question of the practical units is simpler but vastly 
more important. The value of a system of measurement 
depends on its wide, if not universal, employment, and the 
better this condition is satisfied the more troublesome is any 
alteration. It is this which has imposed the Roman acre, 
and the pole, furlong, and mile, the basis of an ancient and 
obsolete system of agriculture, on our land measurements, 
and for smaller lengths has given us an entirely different 
system. In consequence of the wide-spread use of the old 
pound, the demi-kilo is the unit for small weights instead of 
the kilogramme in metrical countries, and the decimal 
system has been powerless to effect the use of the dozen 
and the gross. Our present electrical units are now 
universal, and form perhaps the only system of measurement 
of any kind of which this can be said. Prof. Fleming 
now suggests that the ohm, the ampere, the watt, and the 
microfarad should each be multiplied or divided by 10, with 
the object of simplifying the relations between the funda- 
mental and the derived units, and meets the objection that 
the change will be troublesome, by pointing out how little it 
will be necessary for the instrament maker to do. It is, 
however, just such a change as this that will cause 
the greatest confusion and the most troublesome 
mistakes. If the unit were to be multiplied by 10,000, or 
by 4 x, 80 that the size or the character of the resulting 
figures were entirely altered, mistakes would be less likely : 
bat a movement of the decimal point by one figure made in 
one direction when measuring current, and in the other 
direction when measuring resistance, would be excessively 
confusing not only in actual work but in referring to pre- 
vious records. If Prof. Fleming and electrical students find 
adifficulty in remembering that the volt is 10° unite, while the 
ohm is 10° units, let them think of the difficulty for a working 
lad testing copper wire in a factory, or for a workman wiring a 
house, in remembering that all his currents are 10 times less 
than they used to be, and his resistances 10 times as great. 
Ina large concern very serious losses may be incurred by 
mistakes of the kind that this change would make likely. 
It is well that proposals of all kinds should be considered, 
and Prof, Fleming’s are ingenious and interesting, but the 
advantage to be gained from such a change as he suggests is 
excessively small compared with the inconvenience caused to 
the world. The change of the ohm and the volt some years 
ago was troublesome enough, but it was a change of com- 
plicated figures. Labour was incurred, and is still, but little 
confusion or mistake. 

Prof. Fessenden’s ingenious proposal seems useful and 
unobjectionable. It gives a perfect system of “ rational” 
equations such as philosophers desire, does not touch the 
practical engineer, and gives simple relations between the 
two systems of units. It is curious that the two changes in 
the meanings of terms employed by Prof. Fessenden were 
not only independently proposed many years ago, but 
actually printed together, while it was left for him to 
see that the combination of the two gave a valuable result, 
the possibility of which does not seem to have been con- 
templated. 

The last point connected with the change of units, the 
nomenclature, is a much more open question. A system of 
names that would indicate the relations between the funda- 
mental and derived units would certainly be useful. Any 
very simple system seems, however, to require that the 
powers of 10 to be used should be few, and proposals we 
have recently noticed on the point involve changes in the 


commercial units to effect this. There is, however, plenty 
of room for ingenuity in devising names for existing systems 
but no mere simplification of nomenclature would now 
justify an alteration of the commercial units. 

Electrical science is being rapidly organised. The growth 
of the Institution of Electrical Engineers, the publication 
of Science Abstracts, the National Laboratory, the new Uni- 
versity of London, are all powerful means of ascertaining 
and bringing into accord the opinions of all kinds of men 
on such subjects as the present, and if a change is about to 
be made, there is every reason to hope that it will be wise 


and permanent. 


Alternating Current Curves.—Seefehlner has devised 
of drawing the current sig of an 

ternator, though his apparatus as yet appears to some- 
what complicated. Apparatus for seeing the form of the 
current curve, or the E.M.F. curve of an alternator, in which 
a highly sensitive galvanometer and revolving mirror are 
made use of, have already been constructed, and have given 
remarkably good results. But when the frequency of the 
cycles of current, &c., exceeds a certain limit, the inertia of 
the movable part of the galvanometer becomes a disturbing 
factor that cannot be neglected, and vitiates the results. 
What we want is an indicator of current, or E M.F., which is 
practically free from inertia, and this we possess in the beam 
of cathode rays. This beam, as is well known, can be 
deflected by a magnetic field cutting it at right angles, and 
the deflection is proportional to the strength of the magnetic 
field. Braun has devised a cathode ray tube specially adapted 
for these measurements (see Wied. Ann., Vol. 60, p. 552). 
Near the middle of this tube there is an aluminium 
diaphragm with a small aperture, which allows a thin 
pencil of the cathode rays to pass through and fall upon a 
phosphorescent screen. It is this pencil which is subjected 
to the action of the magnetic field. The magnetic field is 
preferably produced by a solenoid, to avoid the disturbing 
effects of an iron core. If the solenoid is placed in the 
circuit of an alternator, the phosphorescent spot on the 
screen will move to and fro in a straight line pari passu 
with the current. To show the shape of the curve on the 
screen it is necessary to deflect the beam at right angles by 
a uniformly increasing current, and this is what Seefehlner 
has done. He has devised several methods of obtaining this 
uniformly increasing current. One method may be repre- 
sented by saying that the two branches of a Wheatstone 
bridge form the two halves of a rotating ring. Two fixed 
brushes rubbing on this ring, at opposite ends of a diameter, 
will evidently take off uniformly decreasing and increasing 
currents, which may be used to feed a solenoid at right 
angles to the first solenoid. Farther details of Seefehlner’s 
apparatus will be found in the Zeitschrift f. Elektrotechnik, 
18, p. 5. 


The Cost of Power in Country Houses.—From an 
estimate of Mr. Gordon Harris, made upon the cost of 
pumping 1,000 loss of water 100 feet by various powers, 
we obtain the following figures :— 


1. Hand labour at 18s. per week... 26°5 pence. 
2. Horse-power and man at18s._... 420 ,, 
3. Gas engine and pump, gas at 4s. per 1,000 

cubic feet... vee 144 
4, Small steam pump and boiler, coal at £1 075 y 
5. Oil engine and pump, oil at 7d. ... as 070 ,, 
6. Electrically-driven pump worked from a ats 


lighting dynamo ... 
from which it would appear thatelectricity may be by far the 
cheapest power. Much, of course, depends on circumstances. 
Han sips may be the cheapest in. some cases, especially 
when the power may be that of some pensioner who must be 
kept, and is happier when he fcels he earns his keep. The 
horse-power ought not to be saddled with the cost of the 
man, for a horse becomes automatic aud does not call for 
attention. We are not informed how much expense for 
attendance is allowed in the steam and gas or oil engine, but 
it is obvious that where the average country house is con- 
cerned, there may be many circumstances to bar the applica- 
tion of modern methods and machines. 
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LEGAL. 


Rocker v. Toe Lonpon Exzcrric Suppry Corporation, LimiTEp. 


(Continued from page 139.) 
Day—WEDNESDayY, JaNuaRy 24TH. 


Tux trial of this action was resumed on Wednesday, when Mr. Swin- 


burne was further cross-examined by Mr. Fletcher Moulton. 
Wrrnuss was referred to the opening paragraph of the specifica- 


tion, which runs as follows:—“ For some time past induction coils 


consisting of two coils of layers of insulated copper wires with a 
common iron core similar to the Ruhmkorff apparatus, have been 
used for the transformation of alternating electric currents. By 
means of such transformation electric energy can be cheaply con- 
veyed over lines of considerable length, and be utilised in a number 
of local circuits for lighting and other purposes.” . 

Mr. FixroHer Movurton: That, of course, is put in by the 
patentee as being matter of common knowledge, not as part of bis 
invention ?—Yes, that was common knowledge. 

So that sending currents through the primary coil of the trans- 
former and using the secondary was known ?— Yes. 

I do not know what you say was known regarding transformers. 
ture ?—No. 

And when you were going to use circuits in parallel you liked low 
— ene ?—Other things being equal, low resistance was 
prefera 

Was there enough knowledge to enable transformers to be made ? 
—Oh, transformers were known before then—since 1882. 

And made to produce any effect desired?—I won't say “any 
effect desired,” but they were produced. 

But was there enough knowledge to make a transformer which 
would produce a desired result ?—Yes, I think so. 

There was. The effect of a transformer is to transform, up or down, 
the tension of the circuit ?—Yes. : 

If I may put it so, it either increases or diminishes, in a certain 
provortion depending on the transformers, the tension of the circuit ? 
—Yes, or leaves it as it was. 

And a transformer is an instrument for that purpose, and was 
known ?—Yes. 


And there was a well-known rule of thumb, namely, ratio of | 


turns ?—No, that was not known. 

Now, I just want to cite against you the authority of Mr. James 
Swinburne.—All right, 

You remember the Gaulard and Gibbs litigation?—Yes. I wasa 
witness in it, and gave my evidence in July, 1888. 
<r I had the pleasure of cross-examining you on that occasion ?— 

at is so. 

Mr. FimtoHeR Mouton then read several questions and answers 
put and given in the Gaulard and Gibbs trial to show that it went in 
contradiction to Mr. Swinburne’s present evidence as to the state of 
knowledge prior to 1885, and to show further that the witness bad 
stated that the rule of thumb had been known as far back as 1882. 
Having read the passage, Mr. Fletcher Moulton asked : —Speaking in 
1888, you ray vou think this was old, it must have been, and older 
than 1882 ?—Yes. 

And now you say it is later than 1885 ?—Yes. The question asked 
me in 1888 was asked not so much as regarded transformers, ‘but 
induction, and I made a slip there, and what is more remarkable, 
Lord Kelvin did so also. 

But the whole of that evidence was treating the transformer as 
an induction coil ?—So far as it did that, it was wrong; it was far 
from accurate. I do not think that the relation between the pressure 
and the number of turns was understood in 1883. 

Well, having got a known instrument, which would raise, multiply, 
or divide the tension of a current, go back to the customer with the 
poles in his house. He could make a circuit for himself ?—Yes, he 
could make what was wanted. 

So that my legislatively protected customer, though obliged to take 
the supply of energy at the potential prescribed, could then divide 
it if he liked ?—Yes. 

And that was known at the time ?—It could have been done if any- 
body had wanted it. : 

In reply to a remark from his Lognpsup, 

Mr. FietcHer Movutron said thatthe witness had surprised him 
by saying that nobody would then put an induction coil across the 
poles of a parallel main, and he wanted to point out that at the time, 
induction coils were used with even higher power than that. 

Wrrness said that what he meant was tbat the only electric light 
induction coils extant in practical engineering at the time were 
those of Gaulard and Gibbs. If one of their coils in use in 1885 
were taken, it could be used without alteration for this invention. 

Mr. FretoHer Movutrton then referred witness to an article in the 
Times describing Faller’s invention, prior to the patent now in 
question. Fuller’s invention, the article stated, involved an alter- 
nating current in parallel distribution with induction coils. (To 
witness)—There, Fuller pro to have induction coils with their 
primaries in multiple arc ?—-No, not in multiple arc, but in eeries. 

And in this patent it is proposed to have a series of induction 
coils also put across the poles ?—Yes. 

Therefore I may teke it that 1 distribution taken off .at 
any house by means of primary coils across the mains was not new.— 
No, it was not new. 

We have got it, that it was not new to tap parallel mains by a 
transformer whose primary was in multiple arc ?—It was not new to 
propose it. 

While the secondary circuit was utilised ?— Yes, while it was 
utilised, or proposed to be utilised. But they were not practically 
useful proposals which] had then been made. 


I am not on the point of whether they were commercially useley 
if they chose to go from high to low tension —People understoog 
transformers, but they did not understand the difficulties. 

Oo a question of the meaning of high and low tension, My 
Moutron said they might take the simile of water. (To Witness): 4 
small waterfall of great height might be as good as a large waterfall 
of lesser height ?—Yes. 

It you send electricity at low pressure you require to have large 
conductors but weak insulation?—Yes. 

If you send electricity at very bigh pressure, you require smali 
conductors, but strong insulation ?—Yee. 

And in any case the proper tension in practice is got by balancing 
cost of conductor against the cost of insulation ?—Yes; I take 
6 as you say. 

And all that was known long ago—in 1878, or before that ?— 


eB. 

Supposing your generating station was a long distance from the 
place where you desire to use the electricity, you would have your 
pressure as high as practicable ?—Yes. 

On the other hand, where you are utilising specially in a amall area, 
the increased convenience and safety of low pressure make you in. 
clined towards low pressure ?—Yes. 

I have used the words high or low as if they had some 
absolute meaning. The real fact is, it is a question of higher or 
lower. You always have to choose that in which you get the best 
economical results of balancing the cost of conductors against the 
cost of insulation. For instance, supposing you are distributing, 
say, throughout a very large building, large enough to mske the con- 
ductors of considerable cost, you might distribute, we will say, at 
——— and then drop down to 200 or 100.—Yes; but 1,000 is very 


ly used. 

On the other hand, if you are going to send the electricity 30 
miles, you would probably consider 1,000 volts as very low, and send at 
20,000, and then drop down ?—Yes, that is what the defendants do; 
so that all this question of high and low is comparative. 

That idea of economy by long distance at high pressure, and of 
convenience by short distance at low pressure is a very important 
rule of practice in electric distribution ?—Oh, yes. 

But that is not due to this patentee. It was known before his 
patent ?—The desirability was certainly known. 

It had been proposed to do it—to transform up in order to send 
electricity at high tension and to transform down to use it at low 

ure ?—Yes; as I have said, it had been thought of. It had 
perfectly recognised. 

In further cross-examination, WitwEss said he was aware that 
Edison was a strong partisan of the direct current. He thcught 
Edison never had a patent for distribution of alternating currents. 
But Edison realised that they could transform down an alternating 
current, and also that a low tension current would be suitable for 
lamps in parallel. Witness was then referred to an article in a 
French technical paper describing a prior discovery. 

What is there in this patent other than what is in that article ?— 
Nothing that I can think of. 

Witness was then referred to an article in the ExzcrricaL Raview 
of June 9th, 1883, =! Mr. Rankin Kennedy on “ Secondary 
Generators.” Mr. Fletcher Moulton said it was very important. In 
that article the writer said:—“ Having some experience in working 
asystem of my own for producing lights in vacuo by means of 
secondary currents, I should wish to notice a few interesting experi- 
ments which go far to show the economy or non-economy of such 
currents applied to lighting. I shall, therefore, simply describe the 
experiments; the results speak for themselves. In the first case I 
used a Siemens alternate current dynamo with its exciter. This was 
coupled up direct through 10 or 12 Maxim lamps, and through a large 
induction coil, eo that all the current passed first through the 
lamps, then through the primary wire of the induction coil. 
This induction coil had a movable core, and when the 
dynamo was started, and the current turned on for the first 
experiment the core was out of the coil altogether. The Maxim 
lamps were then brilliantly incandescent. The speed of the dynamo 
was now taken, and found to be 700 revolutions per minute. Now 
the core of the coil was inserted gradually into the coil, and as more 
and more of the core entered the coil the incandescence of the Maxim 
lamps became less and less, until finally, when all the core was in its 
place the Maxim lamps gave no light at all, yet the dynamo atull ran 

at 700 per minute.” 

That was acting as a choking coil, was it not ?—Yes. 

The back electromotive force produced by the action of the 
current itself actually stopped the action of the current ?—Yes. 

And that effect of the current on itself was all known and worked 
out 15 years before this?—The induction of coils was known, but 
Dr. Hopkinson was the first to point out the property of choking 


Mr. Mouton went on to read the article: “The insertion of the 
core evidently set up a counter E.M.F. to the E.M.F. of the dynamo, 
and thus reduced the current,” and so on. 

Wrrness: But the law as to choking coils was not known The 
laws of mutual induction of coils were. Dr. Hopkinson published it 
first in 1885. 

After quoting further from the article, 

Mr. Mouton said that the writer told them that if they closed 
the secondary circuit, instead of the Maxim lamps giving no light at 
all, they became brilliantly incandescent.— Yes. 

Mr. Mouton (continuing to quote): “‘ The next experiment was to 
join the ends of the secondary wire. In the first experiment the 
secondary wire had been idle; but in this second experiment every- 
thing remained the same as in fig. 1, the core being out, and the ends 
of the secondary wire ae directly together. On running the 
dynamo now at 700, the lamps were again brilliantly ioca0- 
descent, and on introducing the oore, ithey were but very slightly 
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reduced in brilliancy. Evidently the joining of the secondary wire 
terminals had a powerful effect, as was shown to bs the case u 

breaking the secondary circuit, when the Maxim lamps became a dull 
red, giving no light, and thus by merely making the secondary circuit, 
I could turn up the light to brilliancy,and by breaking the secondary 


' eircuit I could turn the lights down to a dull red.” _ (To witness) : 


So that world, if the — did not know it 
before, you ‘stop a current going ugh a primary by 
asving a secondary opened ?—Yes; or that you could reduce it very 
mucao. 

Mr. Mourton read on: “This ment shows very clearly 
action of secondary generators, and utifally illustrates the fact 
that secondary generators have a counter E.M.F. set up in their 
primary circuit, and that the secondary currents in the 
secondary wire of such generators in their turn neutralise this 
counter E.M.F. Now, these phenomena indicate a vast objection, or, 
rather, obstacle, in the way of the distribution of electric light by 
secondary generators, because, although the main current is beyond 
the reach of the hand, or of any instrament, it can be reduced to 
nothing, orincreased to its maximum, without in any way interfering 
with the wires or coils conveying it. Suppose a series of seven 
secondary generators in series, an alternate dynamo sends 
currents through the primary wires of each generator aud all the 
secondary wires to be open circuit, in this case the counter B.M.F. 
would be so great that very little current would pass through the series. 
Now join up generator secondary wire, a, so that the induced carrent 
goes through and lights, say, three Swan lamps, the current in the 
whole circuit will be increased, because the counter E.M.F. due to 
the generator will be neutralieed by the secondary current now 
flowing in its secondary wire. Now join up the secondary circuit, b, 
through three Swan lamps, the current in the whole primary circuit 
will again be increased, because the counter E.M.F. of will now bs 
neutralised, and soon. Eivery generator’s secondary circuit, on being 
closed, would affect current in all the others, and this without any 
metallic or other connection whatever between the several secondary 


plaintiff’ plete 

reading said :—" For some time past induction coils consisting of two 
coils of the layers of insulated copper wire with a common iron core 
similar to the Ruhmkorff apparatus, had been used for the trans- 
formation of alternating electric currents. By means of such trans- 
formation electric energy can be cheaply conveyed over lines of 
considerable length, and be utilised in a number of local circuits for 
lighting and other purposes. The distribution of electrical energy 
by such means, has, however, not succeeded in such a manner as to 
tatisfy the requirements of every day practice, because it was not 
possible to increase or diminish the number of points of consumption 
in operation, without affecting the working of the others ina marked 
degree, and it was therefore necessary to use mechanically acting 
regulating devices at the different points of consumption to com- 
pensate for the variations caused by the changes in quantity of 
electrical energy used.”—(To the witness): Now Mr. Swinburne, 
that refers to Gaulard and Gibbs ?—Yes. 

Now Gaulard and Gibbs required a special form of circuit, and 
things were put on in series ?—Yes; itis not that they required it, 
fa the of tranef in parallel. They 

ow in the case ‘ormers can be put on 
an ordinary parallel system?—Yes. 
An consumer could put one on?—Yes; I have got one at my 
use, 

Mr. Mowtron (reading from the tion): ‘ Now the object 
of this invention is to make all individual points of consumption of 
electrical energy quite independent from one another, all necessary 
regulations being made by or at the generator of electricity. We 
group the induction coils or transformers so as to constitute 
secondary distributing stations or local centres.” (To the witness.) 
Do you consider that to be an essential part of the patent ?—It is 
not essential. It is not confined to sub-station tion, but to 
transformers in a house, for instance. 

Mr. Mouton (reading): “ The primary coils of the several trans- 
formers of such a local centre may be arranged either in series or in 
multiple arc circuits.” (To witness.) The “series” refers to trans- 
formers in series ?— Yes. 

Me. Movunron: “In the former case the or induced 
Spires of all the transformers of the respective stations form a single 
local circuit i ve of whether these induced spires are con- 
nected up in quantity or id series. In the second case, however, 
viz, when the primary coils of the several transformers constituti 
& local centre are connected up in multiple arc, either each individ 
induced coil may form a —— secondary circuit, or any number, 
or all of the induced coils of the transformers of a local centre may 
be connected to form a single local circuit.” (To the witness.) That 
would include the case of a single transformer and a single secondary 
circuit ?—The witness said he could not agree with that suggestion. 
The plaintiff's invention was for transformers used in a particular 
way on a system of distribution. 

Mr. Mourton, addressing his Lordship, said one of his defences 
was that there was nothing in the plaintiff's specification to patent. 
Ifa man told you how to judiciously use a , that could not be 
the subject matter of a patent. 

His 1 said he could not see the learned counsel’s point. 

In further cross-examination by Mr. Movucton on the complete 
Specification, the Wirnzss said it was perfectly well known that 
py induction coils or transformers you could transform either up 


' down,would work if you kept it at the constant poten 


I believe the words tension and low tension do not occur in 
the provisional specification at all ?—No, it appears not. 

And they do not occur in the claim ?—No. 

Supposing a man wanted a high tension alternating current, and 
he put transformers on his poles and transformed up and put his 
lamps which required a high tension in parallel. Is that within the 
patent ?—No, I should not think it was. 

Transforming up and transforming down were both equally well 
known ?—Yes. 

The dangers of high tension and of low tension in connection with 
conductors of cartain lengths were well known ?—Yes. 

Now it had been pointed out before this patent that it was 
advisable to send for long distances at high tension ?—Yes, 

And to send at high tension for the purpose of turning to low 
tension ?— Yes. . 

Mr. Mouton, reading from the 5s; ion: “ Now, the electro- 
motive forces of the two coils of a transformer bear a constant ratio 
to one another.” (To the witness): Do you suggest that that is put 
forward by the patentees as being their discovery ? 

The Witness: No, I do not think it is; I think it was their dis- 
covery, but I do not think they realised it, 

Farther crose-examined, the Wirmuss said that what the inventors 
claimed was a scientific arrangement of the transformers to solve the 
distribution question. 

In whot respects do you say we infringe ?—In that you havea 
system of distribution with transformers with alternating currents, 
with high tension primaries coupled in paralle), on about 2,400 volts, 
Py —o supplying lamps, the lamps being in parallel on 

vo 

And do you consider the high tension of the main and the low 
tension of the consumption circuit both essential ?—Yes. 

We send at 10,000 volts from Deptford and transform down to 2,400. 
What do you call these ?—They are both high tension. 

Mr. Bousrietp: But we do not know at present whether what is 
sent from Deptford is all transformed by one transformer which 
brings it down to 2,400, or whether there is a series of transformers. 

Mr. Movutton: I do not care whether it is by 1 or 20. I want to 
know whether it is within the patent or not. (To witness): Do you 
tell bis Lordship that the electricians of 1885 did not know that 
a machine which was sending out current, that was. transformed 
tial ?—They knew 
it would work if 2 at the constant potential, but they did not 
know that in circumstances it would keep the constant 


ential, 
Poe Bousfield had begun the re-examination of the witness when 
the Court adjourned for the day. 


Fourrs Day, Tuurspay, JANUARY 25rx. 


On Thuraday Mr. Jamas SwinBuRNe was re-examined with the 
view of showing that the plaintiffs patent contained novelties not 
embraced in Fuller’s invention or in Mr. Rankin Kennedy’s experi- 
ments, which he had described in his paper in the HiEorricaL 
Raview of Jane 9th, 1883. Referring to Edison’s specification, witness 
said that no sound-minded electrician would have adopted it for 
purposes of distribution. There was nothing in it to show that it 
was necessary, as in the case of the plaintiff's patent, to have a low 
resistance transformer in order to succeed. There had been great 
discussions in the electrical world as to distribution and the siz; of 
the mains, but in 1885 it had settled down to the question of direct 
current distribution. The object was to get a system that would serve 
a bigger area but would need reduced weight of copper in doing it. 

Mr. Bousrisxp: In Mr. Rankin Kennedy’s paper it is said, “ The 
insertion of the core evidently set up a counter E..M.F’ to the E.M.F. 
of the dynamo, and thus reduced the current.” He is right qualita- 
tively there ?—Yes. . 

Bat had heany quantitative ideas on the subject, so faras you could 
see from his cle ?—No; and there is no indication of the lamps 
being 1, and no indication of the necessity for low resistance. 
He was obviously not so far as that. 

Mr. James Kuyneta Dovcias Macxenzim was next called. The 
witnezs is about to proceed to America, and was called to give 
rebutting evidence on a point which, it was anticipated, would be 
put forward in defence, 

Examined by Mr. Bousrrmnp, Wrrnzss said he was a general 
engineer, but he had eer § been an electrical engineer, and prac- 
tical electrical engineer to the M tan Company. In 1882 he 
met Messrs. Gaulard and Gibbs, and me acquainted with their 
system. They wanted him to take up their system at that time. In 
1883 there was an electrical exhibition at the Royal Aquarium. 
Gaulard and Gibbs were showing something there, and witness went 
thoroughly into it. Mr. Gaulard himself explained it to him, 


and he hel Mr. Gaulard to carry on his work. There was an 
article in the Exzornican Review of April 21st, 1883, which 
described the apparatus shown at the Royal Aquarium. It described 


the two instruments exhibited, and gave an accurate description. of 
them. Witness was associated with the making of the arrangements 
for lighting the Grosvenor Gallery by electricity. The installation 
was completed in March or April, 1885. They used 20 or 25 HP, 


. Bousrisnp: When did it occur to you to make the Gallery a 
distributing station from which to supply other people with elec- 
tricity ?—It was about Christmas, 1884, or the beginning of 1885, and 
that required a much larger installation. The idea at first was to 
me down a couple of 100 n.P., but afterwards it was much increased. 
hey did not cease using the Gallery as a distributing station till the 
latter part of 1885. 


It is suggested that prior to the specification in this case 


this system was somehow being used at Valleries’ premises in 
Was it possible 
E 
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for Valleries to be connected with the Gallery before the date of this 
specification ?— Oh, unquestionsbly no. 

Cross-examined by Mr. Moucron, Wrrwess said he had gone to the 
Royal Aquarium when the exhibition was opened about the beginning 
of 1883, and he entered the employment of Gaulard and Gibbs, when 
their company was formed. The company was formed about June, 
1883. At that time there was an instal'ation at the Aquarium, but 
only for the months during which the exhibition was  ranning. 
After the closing of the exhibition, so far as he knew, Gaulard and 
Gibbs’ system was not used at the Aquarium. After they lighted the 
Grosvenor Gallery they supplied current to neighbouring houses. He 
did not think Valleries were the first consumers, and they could not 
come on fill quite the end of 1885. There was a Mr, Fesquet, an 
electrician in the service of Gaulard and Gibbs. Witness did not 
think that Fesquet was at the Aquarium. He did notrecollcct seeing 
Fesquet until well after the Grosvenor Gallery was under weigh. 
Fesquet had nothing to do with the inetallation at the Aquarium ; 
but he assisted at the Grosvenor Gallery in the beginning of 1886. 
In that year, Gaulard and Gibbs undertook to supply transformers at 
the Grosvenor Gallery, and Feequet was their er for that work. 
Witness started the Metropolitan Railway tion with Mr. 
Gaulard about the end of Ssptember, 1883. 

Mr. W. M. Morpzy, electrical engineer, examined by Mr. Bovus- 
FIELD, said his practical work with transformers for distribution began 
in 1886. With the exception of Gaulard and Gibbs, no one had done 
anything practical with transformers before 1886. He had kept 
himeelf practically acquainted with all that was being done to solve 
the question of distribution, and he was familiar with the history of 
transformers from the time they were first suggested as a means of 
distribution, and even further back than that. At the date of this 
patent there was the low tension system of Edieon, which was admir- 
able for small arcas, but was not practicable for large ones. A number 
of people were trying to work out systems for high tension supply. 
The only successful attempt to get the advantages of high tension for 
large areas was the series system. It was the only practical high 
tension system. Electrical engineers were, at the time, on the ‘qui 
vive to find out a system giving high tension distribution and low 
tension supply. Gaulard and Gibbs were working in that direction. 
Practical engineers, however, looked almost with contempt at that 
time on the work then being done. Even when it was proposed by 
the plaintiff's system to solve the question of high tension distribution 
and low tension supply by the use of parallel arc lamps, it was not 
generally accepted. Alternating currents were not understood at the 
time at all, and engineers did not think any practical solution would 
be attained by alternating currents. That waa one reason why 
Gaulard and Gibbs’ attempts were looked upon unfavourably. Their 
system carried them no further in the direction of the fundamental 
requirement of regulation. It gave no control of individual lamps, 
and therefore it was condemned, and the condemnation still held 
good. It was not effective where they had an indefinite number of 
lamps on or off. There was nothing in the article in La Lumicre 
Electrique, of October 11th, 1884, to enable electricians to suppose 
that the use of transformers, whether Gaulard and Gibbs or any 
other, would be helpful in solving the problem of distribution. 
With regard to the article describing the invention shown at the 
Vienna Exhibition, it was true that the article set out the funda- 
mental requirements of an installation, and it said that the exhibit 
fulfilled those requirements; but it did not show how. The means 
employed to arrive at the results were not given, and an electrical 
engineer would not, by that article, be enabled to understand the 
plaintiff's methods of distribution. The defendants sent a large force 
of electricity from Deptford, and at Trafalgar Square they had a 
number of transformers in parallel, and the Pp connections were 
in parallel. He could not distinguish between their system and that 
described in the plaintiff’s specification. 

In cross-examination by Mr. Movutron, Wirness said 
that it might have been in 1885 that transforming down alternating 
currents from one tension to another was c.mmon knowledge; but it 
certainly was not common practice. As to the question of infringe- 
ment, the defendants sent up from Deptford a current at 10,000 
volts high tension for the purpose of transmission. 

Mr. Movtron: And M. Deprez proposed that?—Yes. 

And the only difference is that we supply more than one traus- 
former ?—Yes, 

Supposing we had one single transformer and one single station 
here, that would be M. rez ?— Yes. 

Then you don’t on the part that transforms from 10,000 to 
2,400 volts ?—No. e 2,400 was a new circuit, and from that they 
transformed again. In transformiog down many transformers were 
used, and as the demand fell they banked down the number. It was 
self-regulating, bat for the purpose of saving energy they could be 
switched off. 

In re-examination by Mr. Bousrrmip, Wrrness said that as long 
sgoas Faraday it was known that if they had two wires passing side 
by side at a given distance, the inductive effect depended on the 
length of the wires and the distance between them. Witha] 
transformer, they required a considerable length of wire in one : 
with a small transformer they required a number of smaller coils. In 
his opinion there was no necessity for the patentee in 1885 to instruct 
& workman that the amount of induction he would get would depend 
upon the length of his wires. He wasa workmen in that sense, and 
Fearn to make this transformer in 1886, and had no difficulty in 

BO. 

Mr. Bousrigtp: In the particulars of objection there is this pas- 
sage:—" No invention was required to design a transformer which 
would choke with an open secondary circuit.” Is that so?—Kuow- 
ledge was required which did not exist. What I mean is, 
transformers were in existence which would choke with a 
secondary current ; but I know no case where it is clear that that was 


You mean to say that choking more or less exists in any trans. 
former ?—Yes, but it was not realised that that quality could be 
utilised in the way proposed by the patent. Thearticle in the Times 
about Fuller’s invention would not have enabled anyone, with the 


then existing knowledge, to arrive at the results secured under this: 


t. 

In the o unamended specification, do you sce any signs, 
taking it as it stood with the original claims, of any want of good 
faith or reasonable skill and knowledge ?—No ; I it shows great 
skill and knowledge. 

Mr. Mouton: The part struck out related to means for supplying 
an alternating electric current of a tension as constant as possible ?— 


Yes. 
— closed the plaintiff’s case; and the Oourt adjourned for the 
y: 


Firrx Day, Farpay, January 26TH. 


The hearing of the action was resumed on Friday, when Mr. 
FretcHEr Mouton opened the case for the defence. He said that this 
was a very remarkable litigation. His learned friend Mr. Bousfield had 
been defending a sep which had been worked broadcast all over the 
country by the electric lighting Ng acme in existence, and that 
for several years. Yet the action was brought only in the last few 
months of the life of the patent, and this action was being tried after 
the patent had expired. That made the case a somewhat unusual 
one. Mr. Bousfield had made excuses on the ground of the litiga- 
tion abroad. These stood simply on counsel’s statement, and were 
not relevant at all. Mr. Bousfisld had no right to refer to that 
litigation. 

His Lonpsuie: He has not proved it. 

Mr. Moutton said no; and, after all, the statement was incorrect. 
But even if it were correct, it did not alter the situation in the least. 
They had to go back 14 years in the history of electric distribution ; 
and his Lordship had now before him nof the results of what was 
done at the commencement of those 14 years, but the results of the 
matured thought and of the gradual development which had bsen 
going on during all those years. It doubtless would add to his 

ordship’s difficulty that he had to go back from the present 
adult stage of a great industry to what was almost its infant 
stage; and his learned friend d ded on that. He had 
asked the Court to note the developments, and to see how 
many of them were on the lines to which this patent referred. He, 
legitimately, claimed to strengthen his case in that way. But the 
Court would be very careful as to that matter, and in going back to 
the infant stage of a great industry, would be careful to distinguish 
between what was invention and what was merely the realisation of 
something that was already known. His Lordship wou!d note this. 
People did not commence an industry of this kind until there was an 
accumulation of kaowledge promising so much that they could step 
from the individual sporadic use of the means at a to large 
schemes of combined action. That accumulation of knowledge, 
applied to the new circumstancas, would produce striking new results; 
but it did not follow that there had been one atom of invention in 
roducing those new results. It might simply be that that know- 

ge, working on a small scale, had now the opportunity of working 
on a large scale, and that the results were due to no new 
invention, no new knowledge, but simply to the power of 
applying the existing knowledge to new means and new circum: 
stances. The change produced by this change of field was most 
marked when they went back to the of an industry of this 
kind. The contrast between a year before and a year afterward was so 
great, that they were inclined to speak of those years as years of 
t invention. Asa rule, however, they were only years of great 
velopment. The old knowledge had been pent up in narrow 
limits for its exercise. Most of the development was due to the 
change of circumstances, and not to change of discovery, and that 
was a consideration which he (Mr. Fletcher Moulton) was legiti- 
mately entitled to impress upon his Lordship’s mind. Electricity 
had been studied at the date of the patent on a more or less large 
scale for many years. Its real development had been due to a large 
extent to Faraday between the years 1830 and 1850, and its laws 
were thoroughly known. If they went to a book he doubted very 
much whether they would find one which would take higher rank than 
one which he himself (Mr. Moulton) had studied at college, by Clark 
Maxwell; and all the mathematical intellects, and the in ts of 
the cultivated world had been working out electricity on an accumu- 
lated knowledge so thorough and complete, that it formed a science 
by itself. But its practical use, except in such a as plating, 
where it was indispensable, was small, because the sources of 
it were chemical, and came from a battery, and those methods wore 
expensive on any large scale of action. But then the great change 
came by the disco in 1871, or thereabouts, of the dynamo 
machine, by which the work previously done could be produced by 
patent wassent out atis by pigeon- . This 
was a new step, which enabled them to get from an enginea largeamount 
of energy, and which showed to man that electricity could be made to 
go between the engine, the source of power, and any other - ene 
At the same time that they disco that they could get electricit 
from mechanical power, they aleo found that they could get mechanic 
wer from electricity, and thereupon electricity took its position 
fo the world as a great means of transmission of power, and as a form 
of power which could be produced in any quantity, and at a rate 
which depended simply on the cost of coal. Tnereupon the question 
arose—Oan it produce light cheaply ? and the arc light which had 
its disadvantages, of course, because of its heat, but which was 
wonderfully cheap—attracted attention: In 1877 and 1878 that light 
was beginning to take an important position in industrial work. For 
large spaces they were admitted to be the finest lights, and were 
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received into stations and all sorts of places, doing a work which they 
still did, and work which it was admitted was very important. At 
the came time Edison and Swan—and both of them deserve the credit 
of it—gave a much more manageable light by the incandescent lamp. 
From 1876 onwards they worked at that, end in 1878 Ejison brought 
out his incandescent lamp, just about a week before the Swan was 
patented in England, When the lamp, which required a certain 
pressure to work it, and which therefore put a straddle betwen 
different conductors to work it, with the advantage that if you turaed 
one light out the others continued to receive the supply, was devised, 
then there was initiated the idea of electrical distribution. He used 
the word “initiated carefully. He (Mr. Fletcher Moulton) denied 
that it was aminvention. What it smounted to was this, that what 
one could do in hisrocm was so impoitant that other people, who had 
not the skill or the means of doing it in their own rooms, would say— 
We will doit by combined action. So that when it was suggested 
that there should be lines through a town kept at certain tensions, 
going through each house at certain tensions, so that the people could 
put their lamps across these lines in multiple arc, it was not 
an invention, but something that Ediscn and others had already done. 
He (Mr. Fletcher Moulton) would refer to the analogy of water. 
In olden times each householder provided himself with water, but to 
get it to the top of the house he pumped it up thrcugh the diffsrent 
storeys. But the supply of water was so important that it led to the 
construction of waterworks. They did the pumping. The works were 
constructed in someneighbouring hills. The water was delivered at a 
certain pressure fo each of the houses, and there was no invention in 
that. The suggestion that a town shoald be supplied in that way 
was an excellent piece of advice, but it had no connection with 
invention. I¢ gave every man a pipe into his house in which the 
water was under pressure. It obliged the man to pay water rates, and 
in retura for those he was allowed to use the water. Suppose a man 
had said, “ O1, I will take out a patent for supplying water to the 
upper storeys; you used to pump up to the upper storeys, but I will 
take a pipe up and so provide supply to the upper storeys” What 
would be the answer to apy application for a patent forthat? It 
would be that this was intended to ba done by water under pressure, 
and that it was no invention to do that with water under pressure 
which was being supplied in that honse. There was no novelty unless 
they changed the source of power. If the Court would bear that 
analogy in miad, he would pass from water to electricity; for if he 
were rightin what he had said, then this case was a very simple one, 
and rested on questions which had yery little to do with electricity 
in itself, although they were fandamental to the question of inven- 
tion. When Edison found that there was a use so universal in its 
application—the incandescent light, which required constant pres- 
sure—he then set to work with the view of laying on electricity for 
the community at constant pressure, just as water had been laid on 
at ccnstant pressure. That was not an invention. It was found 
when application was made’ i2 1881 to the Legislature for powers 
to inaugurate this kind of distribution that that question—whether 
the need was a public one of sufficient importance—was a question 
which had to be looked into, and in 1882 the Legislature decided 
that it was; and in that year the Legislature laid down certain rules in 
regard to it which admirably showed what the then state of knowledge 
wasasto distribution. The important thing that they laid down was this. 
They said that they would not allow any- company to control the use 
of electricity ; that they did not know what fature uses might be 
invented which might be largely for the good of the public; that the 
only thing they contemplated was e energy, 80 that as water 
was sent into houses go electrical energy might be sent into houses in 
such way as that every individual might have it under his own control 
jast as he had the water under his own control, and that Parliament 
would not allow any company to interfere with that control. Toat 
showed that the knowledge of that day waséuch that it was perfectly 
recognised, that by generating stations you could give supplies of 
electrical energy just as you could give supplies of water; and, 
therefore, the anslogy between water and electricity held good to that 
extent, That was all that Parliament would permit; and that was 
Sgeneral act. It did not go into the question of how the thing could 
be done, but it did say : “If you cannot deliveras energy, if you have 
to deliver as light, we do not give you power ; we give you liberty to 
deliver energy.” But in the following year, on the demand of an 
immense number ef applicants—showing the amount of attention 
given to it—the Legislature hadto force the problem of how they 
could arrange that the energy could be supplied. It had to be 
supplied in a way which would leave it open to any man to use it as 
he liked ; and wiat Edison had been exhorting was so obviously the 
right thing that the Legislature specially recognised that as a possible 
way of supplying energy, 80 that a man could himeelf use it as he 
liked, and in provisional orders under the Electric Lighting Act they 
made detailed regulations. What did they decide? They did not 
confine themeelves to saying what systems might be used. They 
mentioned two systems, and any other that they might approve; bat 
the only one they worked out carefully was Edison's idea of distri- 
buting electricity at a definite pressure just as water was 
distributed at a definite pressure. They worked that out 
most completely, and they stipulated that if a person chose 
that method, then he must undertake that at two in a cus- 
tomer’s house there should be a pressure which should be what was 
called a standard pressure, and the company was not to ask what the 
customer did beyond those poles... Now how could he draw it off ? 
He could only draw it off by straddling. It was a felony to do it 
in avy other way. Toat was in the knowledge of the time, and was 
quite rightly recognised- as being the supply of electrical energy 
which left the customer free to use it as be liked, the electricity 
being taken by straddle at those two polee. Thusthere was this new 
source of electrical energy installed throughout a town, and everybody 
had a right to look upon those two poles as being a machine giv 
el energy at that potential. He (Mr. Fletcher Multons 


world submit with the greatest confidence to the Court that there 
was not, and could not be, any invention for using those two poles for 
any purpose for which an electrical machine had been used before. 
He might call it a new statutory machine. If they had to get an 
invention, they had to get a machine to drive it. It could 
not bs suggested that to put a motor on the two 
— was an invention. It was using a new source, 

cause until the statutory powers had been given these things did 
not exist; but these things came into existence and were legislated 
for merely as sources of electrical energy. H3 submitted to the Court 
that the then position of distribution in electrical kaowledge cut cut 
distribution absolutely from being a1 element of invention. They 
had to start behind their poles if they were to have an invention. 
Let his Lordship see what that meant. These transformers—if he 
might put it so—were dead things. They could orly work from a 
source of electricenergy. Bat it wae said that the poles were never 
thought of as a source of alternating current at constant pressure. S> 
little was that trae that both were separately legislated for in 1883. 
The alternating current was recognised as the cheaper, although not 
so cheap for plating uses, and i¢ could not be used in those days 
because continuous current was required. The consequence was that 
continuous current was first treated, and was rather petted 
because it was felt to be more generally usefal. But the alter- 
nating current, being cheaper to make and more usefal for other thiogr, 
was separa’ely legislated for and separately described. Well, these 
transformers had been used with alternating machines, and put on 
the poles of such machines; and so they had got their statutory 
alternating machine acd put their transformers upon it. Where was 
the invention? They had only used a different alternating machine. 

Yet here came this patentee, and said, ‘Oh, people did not do this 
before.” Very well; but people did not ! ave this statutory machine. 
Faraday had not a statutory machine in his own laboratory ; nor had 
other people Gramme’s machine un'il Geamme invented it. So that, 
down to that point, he would submit that there was no invention, 
and that this was a claim for drawing off electrical energy simply 
by straddling transformers over the main, and that the attempt 
to drag in something more was not in the claim. Bat what did the 
plaintiff say beyond that? They said, “ Yes; but we pufé on our 
lamps in parallel in the secondary.” In reply, he (Mr. Fle(cher 
Moulton) would say that the plaintiff's claim was not only 
for elcctric lighting but for any purpose, and could they say 
that putting lamps in parallel on a circuit was going to be 
held for 14 years? They said that it was the secondary circuit of 
an induction coil; but one of their own witnesses had to d the Court 
that that was the way they were put on by Gaulard and Gibbs years 
bifore. To tell him (Mr. Fletcher Moulton) that ha was not to use 
his secondary circuit, which there was no invention in getting, for 
any purpose he liked, for sendiog the current through a group of 
lamps, appeared to him Iudicrous. Bat the plaintiff said: “I told 
you it was much wiser to use it in this way.” To tell him that was 
not an invention. Where was the inveation? He (Mr. Fletcher 
Moulton) had the right to use the secondary current for any purpose 
he wanted. The plaintiff said that he must not put lamps in parallel. 
Why? The plaintiff also claimed the position of the transformer. 
But that claim was impossible, for machines in that position were 
contemplated by the Legislature, and legislation was the most con- 
clusive evidence of common kaow Therefore he sub- 
mitted that there was no invention in this case. 
was nothing original. An induction coil had always been 
a thing which multiplied up the tension in the primary circuit, 
or divided it down ; that was transforming upordown. Mr. Fletcher 
Moulton quoted from the evidence on the questioa of common kaow- 
ledge, in 1885, of instruments that would raise or lower the tension, 
to show that they were known, and that the legislative customer could 
make his own circuit at whatever tension he pleased. Tae plaintiff 
had relied on the words “system of distributjon.” But system of 
distribution was timply scale, and scale did not msk3 a patent. Ifa 
man could do this thing in his own house with half a dczan lamps, it 
might be multiplied a hundred times, bat they did not get nearer an 
invention. If merely to doa thing on a large scale would render a 
atent valid, then company promoters would be the greatest inventors 
the world. To assert that the mains were to be high pressure, 
and the transformers low pressure, was merely to state scale of 
ressures. It the standard pressure was allowed to be 10,000 volts 
y the Board of Trade, they could turn it lower in certain lamp;. 
If it could be said that this patentee pointed out for the first time 
the adyantage cf saving copper by distribution at 1° tension, 
there would be somethiog ia this claim, but Edison and Deprez both 
hid pointed out that it was best to distribute at high pressure. So 
that, taking into account the then knowledge of machines, the defen- 
dants were only using kaown machines, which were in known use and 
in known ways, and the then knowledge was such that they were 
only using them for their ordinary purposes. The witnesses on the 
other side had admitted that the drawing off from parallel mains and 
using the current in the secondary was old. Both Mr. Swinburne 
and Mr. Mordey had admitted that to be old, »nd yet that was the 
real invention claimed in the specification. The shortest way to 
describe that to an elcctrician wculd be to give him Brush’s fe, 9. 
One saw at once how he meant to keep the tension constant by the 
way in which he arrang2d his parallel mains. Toat showed the pur- 
pose to which he was applying himself. : 

His Does an incandescent lamp r quire an alternating 
cucrent : 

Mr. Freicamr Movurron said that it was equally good with either. 
Why in the world should it not ba used for a group of incandescent 
lamps? Nobody could say that there was any invention ia substi- 
tutingit. The plaintiff said that any foolcould have substituted it, 
but that he would not have known how good it was. That was all 
that the plaintiff's wi'nc:ses c_uld say. Could anyone say, “ Mr. 
Smith, you shall not put lamps in parallel on that ci.cait, because you 
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never did know how successful it would be.” When Brush showed 
one even you could notlimit it. They could do what they liked with 
the appliances which science had given to them. It was no answer 
to say that it would be a greatsuccess if they used it in one way, and 
nota successif they used it in another way. A new use for an old 
thing was not subject matter for a patent. Here they had the very 
thing applied to arc lights. That was suitable for incandescent 
lamps—why should it not be put on if it was suitable for 
incandescent lamps, and why not for a group of lamps? 
It seemed to him (Mr. Fletcher Moulton) that Brush told everything. 
The answer was that at the time that Brush wrote people were 
ignorant, There must be novelty in a patent. He was told that Mr. 
Brush thought of working with a constant current machine, but he 
(Mr. Fletcher Moulton) did not see that, because Brush said bis 


lamp could be used for alternating machiues or not. That seemed to - 


him absolutely fatal. Referring to Fuller’s article in the Times, Mr. 
Fletcher Moulton said that Faller told his intelligent readers how 
to arrange their mains. It was admitted that what Faller told them 
was parallel distribution. They tried to say that if you looked at the 
particular formation it would be seen to be a bad one. It would be 
seen that this was a general method of doing it, and the next matter 
he would touch upon was Edison, which was, in his view, exceeding] 

important. Edison did all that the patentee in the present case di 

and more. What Edison did “ more” was very difficult, but Edison 


did it fairly, and the witnesses who would be called on behalf of the - 


defendants would ray that this “more” would have succeeded. But 
beyond the “more,” which might bave encountered difficulties, 
Edison, as he should submit, did all that the patentees in the 
present case did. Edison was always a great enthusiast for the 
continuous current. He wanted to get the advantage of distributing 
at high tension, but he had not a machine which would transform 
down a continuous current. Edison said, “I want to transform 
down, but I cannot do’so because I have no instrument which trans- 
forms down with continuous current; I must make it into alter- 
nating.” And he produced a high tension alternating with a low 
’ tension, so that he did all that the plaintiff did, and more. 

His Lonpsuip: Was the effect of this that he transformed down ? 

Mr. Movutton: Yes. 

His Lospsuip: And was he successful ? 

Mr. Mouton: Oh, absolutely. And the important thing is, that 
when he has transformed down, he treats it as an incandescent 
light circuit of constant pressure, and he puts his lamps in 
—- His submission was that Edison did all that was 
‘in the plaintiff's specification, and more. The transform- 
ing down and using in lel were all to be found in 

Edison. It could not be said that putting lamps in parallel on the 
secondary of transformers which transformed down was novel. What 
the patentees claimed was that they had invented a system by which 
the tension was made as constant as possible. In the circumstances 
that looked like a general claim, and his submission was that it was 
bad. It could not be said that it was novel to put incandescent lamps on 
the secondary of traneformers which transformed down. If that was 
not novel, why should not a man take a transformer which trans- 
formed down, and put it in parallel on his poles. Then it was 
said that putting lamps in parallel was of the essence of the 
invention. If a man chose to use his two poles as a source, 
he had the right to do so. As soon as they got the tension of 
the circuit constant, they were exactly in the same position as if they 
had an alternating machine, which always gave them a current of 
constant tension. The moment they realised that a man had got a 
right to use his current, and used it by a known instrament, and 
fitted a circuit from that, he could use it for anything he chose. He 
could not see how that could add to the patentable character of the 
thing. The plaintiff seemed to put it thus:—That a man would not 
have known that putting on more lamps would not spoil the light 
of the others. Well, all he (Mr. Fletcher Moulton) could 
say was that he would soon have learnt it. Realising the 
result of ent, when there was no novelty in the arrange- 
ment, was not patentable. It was a new doctrine to him that judicial 
cognisance was to be taken of English electricians as being more 
ignorant than those of other countries. Bdison showed them the 
high tension constant and the low tension constant, and he did not 
think it necessary to tell English engineers that there was a constant 


relation between them. Deprez unquestionably treated it asathiog 


of common knowledge. It was only when the thing came into Court 
that Zipernowsky and Déri told the world everything. Apart from 
this there were books written on the subject, and the rights of 
the public were not based on the suggestions of people 
to learn the knowledge which existed. Mr. Fletcher Moulton 
then read and commented on the plaintiff's complete specifi- 
cation. Referring to the passage “but the distinctive feature 
of our system of distribution is that each group of induction coils 
or transformers of the several stations of second order shall merely 
constitute branch circuits of the main line for the primary current, 
viz., the primary circuits of the several local centres, any one of these 
being taken as a whole, are connected in multiple arc,” he said the 
patentees might have said that the distinctive feature was admitted 
to be Brush’s fig. 9. A man did not get a patent because a curious 
phenomenon took place. 

At the closs of his speech Mr. Movutron called evidence 
for the defence. 

Lord was the first witness called. In answer to Mr. FLETORER 
Mov tron, he said he had taken great interest in all economic develop- 
ments of electricity during his lifetime. He remembered the 
first Electric Lighting Act in 1882. At that time the idea of distri- 
buting electricity was very prominently before the public mind. 
The ordinary method of distribution proposed was called parallel 
distribution by alternating currents, and was actually carried into 
effect in 1882 in the Health Exhibition and at Cambridge. The 
characteristic of distribution in parallel was that the tension at the 


poles remained constant, or as constant as could conveniently be had, 
A transformer wasnotanew name for an induction coil. It wasaname 
about 17 years old. It was known that induction coile would trang. 
form up or down, he thought, in the years 1850 or 1860—certainly long 
before 1885. The laws of induction were known and calculations made 
from them by Maxwell in 1868, and by electricians ever since. There 
was nothing with regard to the behaviour of induction coils that wag 
known now that was not kaown in 1868. Improvements had b:en 
made on the very earliest induction coils, especially on the sub. 
division of the coil—that was made c2rtainly before 1870. Of courie 
there had been improvements according to new needs, but those 
were improvements in design, but not in principle. At the date of 
the patent, or before, if a man wanted to multiply up the tension of 
alternating current, it was known how to do it, also how to multiply 
down. Speaking of Brush’s fig. 9, Lord Kelvin stated that the:e 
was no novelty in substituting for an arc lamp 10 ordinary 
incandescent lamps, such as were used in 1882, in parallel. The 
incandescent lamps were not known at the time of Brush’s specifics. 
tion. The only lamp known was the arc lamp. Faller had done all 
that the plaintiff claimed todo. Edison also did what the patentees 
in the present case did,and more. The fact of transformers being 
put across the poles was kaown before the date of the plaintiff's 
specification. 

Mr. Freronze Mouton: Would it be kaown that that would 
multiply either up or down the tension of the circuit ?.—Perfectly 
well known. 

Mr. Mouton: Was there any , then, in the consumer 
getting a circuit of a different tension to his primary ?—No. 

Do you find anything in this specification which, in your opinion, 
was novel at that date ?—It may have been novel in the sense of not 


baing generally known, but not novel to a m with scientific 
knowledge. Any person who was versed in E or Faller would 
know that there was n novel in it. 

At this stage the farther was adjourned until Monday. 


The hearing was continued on Monday, Tuesday and Wednesday 
this week. Lord Kelvin was re-examined by Mr. Bousfield at great 
length, and evidence was also given by M. Emile Fesquet, Mr. 8. Z. 
de Ferranti, and Mr. E. Oollins of the Patent Office library. Mr. 
Fletcher Moulton, on Tuesday afternoon, commenced his summing 
up for the defence, which also occupied Wednesday’s sitting. The 
Court adjourned until Thursday. 


Messrs. Tonnes & Sons v. 


In the Queen’s Bench Division of the High Court of Justice on 
Tuesday, January 23rd, the hearing was resumed before Mr. Justice 
Mathew, sitting with Prof. A. B. W. Kennedy as assessor, of the 
action in which Messrs. John Turner & Sons, of ton, Manchester, 
electrical engineers, sued Mr. Thomas James Brinsmead, of London, 
to recover from the defendant £260, alleged to be due under contract 
for the supply of an electric automatic lift to some flats then in 
course of erection at Maitland Park, Haverstock Hill, London, N.W. 
Defendant counterclaimed, and set out in defence that plaintiffs 

on November Ist and 3rd, 1897, to gonatruct the lift according 
to their specification, the whole work and material to be of the best 
description and quality, completion to be by February 1st, 1898, to 
the satisfaction of defendant’s consulting engineer, and the officials 
of St. Pancras Vestry, and of the inspector of the Insurance Oom- 
pany. Defendant pleaded that the lift was not completed by the 
contract date or within a reasonable time, that it had not been 
completed up to November, 1898, that it was defective both in 
design and construction, dangerous as well as useless, and could not 
be passed. On January 23rd, 1899, defendant notified plaintiffs to 
remove it, but as that was not done, he removed it himself and 
employed another contractor. Defendant’s counterclaim, which 
amounted in the total to £868 8s., included £515 17s. for the supply 
of a new lift by the Otis Elevator Company, exclusive of cage and 
Bostwick gates. ‘ 

Mr. Bousfield, Q 0., and Mr. Neill, instructed @y Messrs. Richards 
and Harst, solicitors, of Ashton-under-Lyne, appeared for the plain- 
tiffa; and Mr. Jelf, Q.0., and Mr. J. Eidon Bankes, instructed by M. 

The case came on originally on the , the open sy 

judge suggested the desirability 


the Hilary Sittings, when the 
of his having a scientific gentleman aszociated with him as assessor, 


and this being agreed to, Prof. Kennedy was selected by consent of 


On the 23rd ult. the evidence in support of the counterclaim was 
first heard. 

Mr. Ropznr A. Surru, consulting engineer, who had examined the 
plaintiffs’ lift on March 3rd, 1898, gave a detailed criticism of the 
apparatus. Witness found the speed of the winding drum com- 
paratively slow; that of the motor was high, and in consequence 
gearing had to bs ued. When the lift was still the mctor was at 
rest, and some mode of starting was required. The whole idea of 
the lift was automatic. In working, the passenger had to press 
buttons. One button had to be pressed to bring the lift to the floor 
at which the passenger was waiting, and another to mark the floor to 
which he wished to be taken, and on reaching that floor a gate auto- 
matically opened, but that gate could not be opened unless the lift 
was behind it.’ On the passenger going into the lift, he pressed 
another button, which set the lift in motion. Witness saw 10 
indicators to show which buttons had to be pressed. The passenger 
had to find out whether the lift was above or below him. There was 
apparatus placed on each floor, which could be worked from any floor, 
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and the apparatus connected with the buttons was in the basement. 
A pendulum switch regulated the direction in which the lift was to 
travel, and this pendulum swung to each side according to the button 
pressed, and on swinging in that manner it came into contact with 

ieces of metal. In his (Mr. Smith’s) opinion, that was not a good 
Tie, 0s the pendulum was likely to stick, and bad only the force of 
gravitation to bring it back to the perpendicular. When the pendulum 
came into contact with those side pieces of metal, it sent a current 
through a pilot motor, which worked othar ap: and also started 
the larger motor. The apparatus of which the pendulum formed a part 
leaned against the wall at a considerable angle, and that was not proper. 
Witness considered the voltage—200—too low. He did not consider 
that the part of the apparatus just described would work for more 
than a few times. The winding drums were 6 inches in diameter, 
which was too small for the size of the ropes; the diameter should 
have been 78 inches. There were no grooves on the drums, which 
witness ed as dangerous, the ropes being §-inch diameter. 
Witness didn’t think that if the broke the ap s for 
arresting the progress of the lift would have any effect whatever; it 
was an iron instrument supported by acord. If the ropes broke, the 
litt going down would break that cord, and it was assumed that the 
iron would then drop, and the other end, being sharpened, would fix 
itself into the wooden runners. But witness did not think that 
would be the case in action, because the iron would only enter one 
side of the runner, and broken out by the weight of the lift. If there 
were another piece on that apparatus, so that it would grip the ranner 
on two sides, it might succeed; but under the conditions he saw, 
witness did not consider there was absolately any protection for 
— pas ag against fire or dust, and the whole thing was exceed- 
ingly fragile. 

Mr. Morgan Wittiams, another expert; who had made three 
inspections of the lift, endorsed the views of the previous witness, 
with whom he entirely agreed. The lift was liable to overrun, owing 
to the fact that wooden pulleys were used. The lift had to him (Mr. 
Williams) the appearance of a laboratory experiment. He regarded 
the design as exceedingly clever and ingenious, but he thought the 
apparatus altogether too fragile for practical use. 

r. 0, F. Quioxn, defendant’s consulting engineer, having given 


corroborative evidence, 

Mr. Francis A. WILKINSON, inspector to the St. Pancras Vestry, 
deposed to an examination of the lift, which he made along with Mr. 
Qaicke, on November 15th, 1898. They moved the pendulum to one 
side with a pencil, and the lift rose to the roof of the building and 
jammed there. Witness then left. 

Mr. BrixsMmaD, the defendant, said he wished to open the build- 
ings in March, 1898, and desired to advertise the lift as well. This 
he was unable to do, and he had to employ another contractor. 

The hearing was then adjourned the next day. 


At the resumed hearing on Wednesday, the 24th inst., 

Mr. AvErapD, plaintiffs’ electrical engineer, said that he 
designed the liftin dispute, and saw it erected. His firm had met 
several of the objections which the defendant made to the apparatus. 
There were a number of trials of the lift, and it worked satisfactorily. 
Witness was present at defendant’s trial on November 15th, and 
Brinsmead appeared satisfied and accepted the lift. When first 
tested in September, the brake magnet went wrong through damp, 
and that trial could not be carried out. Mr. Quick approved of 
several details in connection with the brake ; he also said he thought 
agood job had been made, but that some parts were too strong. 
Having explained the working of the pendulum switch, by means of 
the apparatus itself, witness said he did not agree with Mr. Smith 
that the springs would have no effect because one would counteract 
the other. No one had ever called his (witnese’s) attention to defects 
in the materials used ; only the best materials were procured. After 
the lift had jammed in the roof, he asked defendant for particulars 
of any defects, but none were supplied. Witness had made several 
trials of the safety apparatus for use if the lift ropes broke, and the 
apparatus worked quite well and arrested the progress of the falling 
litt within 4 inches. He had seen other lifts fitted with similar 
clutches. He did not think it possible for the pendulum switch to 
stick as had been suggested, as only a small current—about a quarter 
of an amperé—was passing. 

Mr. Jonny Huwerr, practising as consulting engineer, and consult- 
ing engineer to the Corporation of Chatham, who examined the lift in 
January, 1899, in company with the previous witness, said it then 
worked very well, stopping within 1 inch or 14 inches of tbe proper 
levels, It was a very clever design, and one which witness considered 
quite practical. The general workmanship was god, though there 
were little things which might have been improved. He saw no reason 
why contacts of the pendulum switch should stick, and there would 
have been no difficulty ia pant A carbon instead of metal, but the 
addition of another magnet would be required to make the pressure 
tufficient to ensure good contact. The main motor worked very well. 

Oross-examined, he had had personal experienc: of these lifts. He 
had had no practical experience of a pendulum reversing switch such 
asthis. If he had been in the engineer's position, he would have 
made the thrast bearing with a larger surface. The box of black 
gtease for lubrication was rather a rough device, and, except in crane 
work, witness had never seen such an arrangement. 

Mr. ALBERT TURNER, one of the plaintiffs, said that in July, 1898, 
he was at the defendant's flate, and saw the lifs working. It was not 
thea finished, and the wheels made a little noise; otherwise, the lift 
worked as witnessexpected. Defendant complained about the vibra- 


tion, aud it was decided to remove the wheels and put the motor ; 


direct on to thedrum shaft. Witness saw the teston November 15th, 
when the lift worked very satisfactorily. Brinsmead’s only comment 
was that it seemed rather slow, but as regarded the starting and 
stopping, he was satisfied with everything. The contract 


speed was 30 feet, and that was the speed of the lift. That which 
defendant had in now was 90 feet. After November 15th he 
(plaintiff) did not see Brinsmead at all. Mr. Quick, acting as 
defendent’s consulting engineer, for a year or a year and a half acted 
as the London agent for witnesa’s firm, but they were not satisfied 
with the volume of business, and gave notice to terminate the 
arrangement. 

Mr. Hureert another of the plaintiffs, said that 
the only objection raised to the litt was that it was unreliable. His 
ee and was always ready, to remedy any defects uader their 
con 

S.veral of plaintiffs’ workmen engaged in the erection of the lift 
and who had been present at the tests, deposed to the lift working 
very satisfactorily at all the trials. 

Mr. Cuas. Bayman, who had been caretaker at the defendant’s flats, 
said that on November 15th the lift worked very well. Witness, his 
wife, and his little girl, worked it, and it never failed to work at any 
time. After-November 15th the fuses were handed to witness by 
Mr, Avayard. 

Oross-examined: He should imagine the lift went up Hundreds of 
— never had permission to allow auy of the tenants to 
use - 

The evidence being concluded, his Lorpsure said he thought it 
would be a convenient course that he should have the assistance of the 
Assessor's views on the technical questions, each side could then be 
informed of the result, and the rest of the case might thereafter bs 
prec ga him (the Jadge) without requiring Prof. Kennedy to 
atten 

Mr. J. Expon Bankes said he was quite content to leave the 
technical question on the evidence, as it stood, for the consideration 
of the Assessor. 

It was acco ly arranged that an opportunity should be afforded 
Prof. Kennedy of inspecting the various portions of the lift which 
had been dealt with in the course of the trial; and Mr. Neill, on 
behalf of the plaintiffs, agreed to the course. 

The further hearing stood adjourned. 


SourH Ammrican CaBLe Company, Limitzp. 
Mpg. Justicn Kennepy had this case before him in the Qieen’s Bench 


Division on Tuesday. 
Mr. Lawson Walton, Q.0., and Mr. Bankes, a for the 
oven gps Mr. Joseph Walton, Q0., and Mr. tton, for the 
ani 


Mr. Watton said the action was brought to recover £475, being the 
balance due upon an account in respect of the interchange of telegrams 
between the months of January, 1895, and Saptember, 1898. Tne 
— claimed that under the true construction of an agreement 

tween themselves and the defendants, by means of which 
telegraphic traffi: was to be interchanged, this sum was due. The 
defence, as he understood, was that the agreement had been wrongly 
construed, and that under the trae construction of the arrangement, 
there was a balance on the account due to defendants. The main 
question to ba determined was the true construction of the agree- 
ment, The plaintiff company was registered in 1873, and about the 
same — the Brazilian Submarine Company, Limited, was formed. 
The plaintiff company had its cables constructed along the coast of 
Brazil, starting at Peraambaco and connected with other ports to. the 
north and south. In that way Pernambuco on the north was con- 
nected with Monte Video on the south. It was a marine cable, and 
was therefore independent of the local internal lines of telegraphic 
communication which were the property of the various Governments 
through which they passed. The Brazilian and Sabmarine Telegraph 
Company had cables passing from London to Lisbon through 
Madeira, Cape Verde Islands to Pernambuco. A telegram from 
London to Monte Video had thus firat to pass to Pernambuco by ths 
Brazilian Submarine Company, and then to- Monte Video. by the 
plaintiff:’ cables. For some years there was an interchange agree- 
ment under which they divided between them the rates up to 
message. hat arrangement to a good deal o ction 
from time to time. There were practical difficulties in adjust- 
ing the questions between them, and ultimately, in 1389, they 
went into partnership. They made a pooling agreement. The whole 
of the traffic of the two companies was put into one pool, and the 
profits divided in the ratio of 54 to “8, the Sabmariae Oompany 

64 per cent., and the plaintiff company 46 per cent. This 

state of things existed from 1889 to 1893, but in 1891 a new factor 
was introduced into the Trans-Atlastic and Submarine Telegraph 
system by the construction of a new cable. Prior to the year 1891 
there was a cable connecting Oadiz, in Spain, with Tenonffe and 
Senegal in French West Africa, and in 1891 the defendant company 
prokected a new inter-ocean cable connecting Senegal with Peraam- 
aco, They were registered in the same year as the South American 
Cable Company, Limited, and thereafter there were two alternative 
routes to South America. The defendant company, however, had no 
line to Monte Video, which was the chief port to which cables 
were sent, and their agent at Pernambuco had for a few 
days to despatch the messages from there to their destinations 
over the plaintiff company’s system at ordinary rates. The plaintiff 
company, however, decided not to take any more of these messages, 
and for a considerable period there was no conuection whatever 
bstween the plaintiffs’ system and the defendant company, who, 
however, sought to bring about an arrangement, and ultimately this 
was effected. It was necessary first of all to arrive at a partition 
between the tate-for the carriage of cables to Pernambuco and the 
rate from Pernambuco to the different on the plaintiffs’ system. 
Hitherto, owing to the arrangement between the plaintiffs and the 
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Submarine Company, that partition was practically determined, but 
if the plaintiffs were to allow to the defendants the right of deliver- 
ing their cables to Pernambuco, and to undertake to carry these 
cables t2 places on their system, it was necessary to know what was 
the rate to Pernambuco and from there to the different places on the 
system, and that yartition was the basis of somewhat extensive 
negotiation between the two parties and the Berne Convention, and 
the defendants were given to understand that the rates charged 
would be based on a calculation with reference to the 
xisting interchange between the Submarine Company and the 
plaintiffs. The proportiop, which was originally 46 and 54, had been 
altered to 48 and 52. In December, 1893, a contract was sent to the 
defendants, and it was intimated that if they used the services of the 
' plaintiff company it would b2 at the ra‘e of 302 francs per word for 
Pernambzco to the different stations mentioned, and on December 
2965 defendants accepted the proposal, and had utilised the lines 
ever since. Although they grumbled that they were not properly 
treated, they had not terminated the agreement, which they bad a 
right to doatany time. Defendants had no enjoyment of the receipts 
from the local traffic, and there was a sort of intimation that they did 
not eccept the plaintiffs’ assurance that the proportion of 48 and 52 
was really the proportion applicable to their rate. In February, 1895, 
it was intimated to them that the arrangement was confined entirely 
to international traffic. Tbere was no reply to the letter, and the 
defendants practically accepted that position by continuing to send 
their cables. Defendants some considerable time afterwards asserted 
that they were entitled to be partners in all the local business of the 
— company, and suggested a resort to arbitration. O1 Novem- 
26tb, 1897, plaintiffs set out the full account, showing a balance 
for the March and June quarters in their favour, and repeating the 
terms on which they had carried defendants’ traffis in the past, and 
ata'iog that they were the only terms on which they would carry it 
for the future. No reply was received. The balance stood at £475 
193.1d. Defendants refused to pay, and by their counterclaim they 
asked that the account should be made out on some new basis which 
would credit them with a larger proportion of thie interchange. of 
traffic, so as to liquidate the amount claimed and leave a large balance 
in their favour. 
Mr. JoszPH Watron said his case was that the plaintiffs’ charg:s 
for delivery of messages from Pernambuco were not 48 per cent., and 
there was no word in the agreement which indicated that. It wai a 
vain delusion to go through the form of dividing this up as between 
the plaintiff company and the Submarine, because that was not what 
they did at all. They each got a certain share of the common fand. The 
agreement between the plaintiffs end the Submarine Company did 
not deel with through metsages separately. It provided for a certain 
allowaace to each, in respect of that which each contributed. Leaving 
out the loczal traffic on the ea:tern side, what the Submarine con- 
tributed was the service to Pernambuco. What it got paid wasasum 
which was measured by taking 52 per cent. of something which was 
put into the common purse. What the plaintiffs allowed was not 52 
per cent, of the receipts of the through traffic, Lut that 52 per cent. 
plas something more. 

The Jupcu: I suppose it is correct that, if there are three sets of 

remunerative work done between the two companies, firat the purely 
local traffic of the plaintiffs, secondly the purely local traffic of the 
Sabmarine, aud thirdly the Oceanic traffic; in regard to each of these 
taken separately for the year 48 per cent. is the proportion taken by 
one and 52 by the other. 
Mr. J. Watton said that would be so, but the local traffic on the 
American side was put in only by the plaintiff company. The through 
messages were earned by both. Of course, if the defendants had 
committed themselves to the figures mentioned, there was an end of 
the case; but they had not. Thecontract was that they should get 
the eame proportion in respect of what they did as the Submarine 
got for what it did. The figures of 52 and 48 had no relation to 
mileage, or to the rates charged. There was no allocation of figures 
in the contract. What defendants claimed was to be treated as 
the Submarine was treated. 


His Lorpsnre said, though there was a good deal to be said for 
the defendants’ contention, yet he was clearly of opinion that 
the plaintiffs were right in their construction of the contract. The 
arrange ment only referred to international traffic, and did not admit 
the defendants to the advantages of the pooling agreement with the 
Submarine Company. He must give judgment for the plaintiffs on 
the claim ard the counterclaim with costs. 


xe 


CORRESPONDENCE. 


Inductor Alternators. 


Referriog to the illustrated article in your last issue on the 
Le‘cester Corporation Electricity Works, I fail to see why 
you call the alternators there described “ inductor machines.” 
These machines do not in any way answer to the definition 

iven by such an authority as Prof. Silvanus P, Thompson 
in his patent of 1883, where he says, “In my improved 
machines the field magnets, however excited, are fixed, the 
armature coils are ulso fixed. Instead of rotating these I 
rotate between them inductors, which may consist partly of 


iron or other magnetic material and partly of non-magnetic 
or of non-metallic matter.” 
These inductors, he goes on to say, “are during their 


- Totation magnetised by passing near the poles of the field 


—— and thus made to act inductively upon the armature 
coils.” 

Mr. Mordey defines an inductor in his patent as “the 
arrangement of a field magnet of laminated iron having a 
number of armature coils on its poles or projections, in con- 
junction with laminated iron masses caused to rotate in close 
proximity to the field magnet poles for the purpose of varying 
the magnetic induction.” 

The Ganz machine appears to have simply a rotating field 
magnet with an absolutely distinct armature of such con- 
struction that it precludes the exciting coil entering it. The 
fact that the single exciting coil does not revolve with the 
poles does not make the machine an inductor ; if it did £0 
revolve, nobody would think of calling it one. 


Percy Rosling. 
January 29th, 1900. 


[The application of the term “inductor” to machines such 
as those at Leicester is a matter of universal practice. In 
our description of Mr. Mordey’s new inductor alternator, 
Vol. 39, p. 416, 1896, we gave the following definition :— 
“Aninductormichine . . . . belongs to the class of 
alternators distinguished by having the conductors fixed, 
both of the armature and of the exciting circuit, the E M.F. 
being produced by a variation of the magnetic flux, brought 
about by a movement of a portion of the iron of the magnet 
circuit.” Mr. Mordey, by the way, who himself calls the 
above machine an inductor alternator, is one of our corre- 
spondent’s authorities. 

Prof. Thompson is in agreement with Mr. Mordey, for in 
his well-known “ Polyphase Electric Currents,” second 
edition, p. 79, he says:—“Some, of the type known as 
‘inductor’ alternators, have no revolving copper, the 
revolving ‘inductor’ being of iron or steel only”; and 
on p. 111:—“An ‘industor’ machine, meaning one 
having no copper on the revolving part.” 

The last statement concisely sums up the matter, and is 
identical with our own view. The fact that the single 
exciting coil does not revolve with the rotor makes the 
machine an inductor alternator.—Eps, Exec, Rev.] 


The Use of Rubber-Insulated Wire in Steel Conduits. 


I am very sorry for Mr. W. H. Isherwood, but I did not, 
in my 1897 papers, allow that 300-megohm wire was “ best 
work,” nor do I now assume that it is the standard grade in 
insulating conduit work. I only regret to hear that Mr. 
Isherwood and others use it; but the makers of the conduit 
originally claimed that this grade was quite high enough, a 
point which I wished to disprove at the time. 

The last paragraph in Mr. Isherwood’s letter is a mere 
quibble, and does not call for any reply. 


V. Zingler. 


Information Wanted. 


I should be much obliged if any of your readers could 
inform me on the following points :— 

(1) What constitutes a “non-inductive coil ? ” 

(2) What other methods are there of making a non- 
inductive coil besides winding the flow and return wires 
side by side in the form of a double-threaded screw ? 

(3) What are the advantages of carbon over copper oF 
gauz> brushes ? 

(4) Are carbon brushes suitable for switches for 
carrying all the current passing through them ? 

(5) What is a suitable current density for carbon motor 
brashes in which the motor is not run for more than one 
minute at a time, and is then idle for an equal time ? 

(6) What is a suitable current density for cable under the 
above conditions ? 


January 29th, 1900. 


Student. 
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The Commutation of Dynamos. 


Mr. David Rew, in a letter printed in your last number, 
argues that a diagram in Seotion 9 of a paper on the com- 
mutation of dynamos in your issue of January 12th shows 
that a thick brush may effect commutation in a weaker field 
than a thin brush, and differs from the conclusion that I 
drew. My argument was not sofficiently stated. 

The annexed diagram shows the currents in the convo- 
lutions of an armature in the two cases of a thin brush, the 
width of a commutator segment, and of a thick brush cover- 
ing four commutator segments. Consider the coil 4 about 
to undergo commutation. The flax through it due to the 
armature currents depends only on the coils between the 

ints a, a’, since the action of the coila beyond a in one 
Firection balances the action of the coils beyond a’ 
in the other direction ; and the sum of the current turns in 
the coils between a and a’, producing flux through 4, is 4 0. 


= 
A 

ze -P 


In the case of the narrow brush, the current turns on either 
side of 3B, balance one another,.and the effective current 
turn, producing flux in 8B, iso. . This consideration was taken 
to indicate that the flux ina coil which has to be reversed 
during commutation is age age to the length of the 
commutation arc, and to the width of the brush, so that the 
reversing field has to be of the same strength in all cases, 

A statement that the flax produced in a by the armature 
current is proportional to the sum of the current turns 
between @ and a’, while is not exact, 
and an argument based on it cannot be pressed. The word 
“indicates,” used instead of “shows,” or “ proves,” was 

is frequently useful in reducing sparking, especiall 
with shows that the argument is 
less than I was inclined to suppose, and I am much obliged 
to him for calling attention to it. pa Rae 


A Problem in Dynamo Design. 

Referring to the figures you give in a “Problem of 
Dynamo Design” in your last current issue, I think some 
errors must have crept into the calculation. To start with, 
12 ohms is rather a value for the resistance of a mil- 
foot of copper, as at ordinary temperatures it is usually 
taken to be 10°3365 ohms. pandd also I make slightly 
different to your figures, 26 inches and 72 mils, and even 
after converting (drain, overall)? into (diameter)*, I fail to 
get the figures (*087)?. 

Inquirer. 


January 30th, 1900. 


[In spite of our captions critic, there are no errors in the 
or the comical misprint of “drain” for 
“AS m.” 

The resistance of a mil-foot of copper wire is “12 ohms 


at 60° C.,” as we distinctly stated ; our correspondent ought 
to be aware that magnet coils get hot. 

The least rectangular perimeter of winding is (74 + 4) 2 
= 28 inches; the greatest is (9} + 6) 2 = 81 inches; 
average 27 inches. Allowing for the necessary rounding of 
the corners, the nearest integral value of p is 26 inches. 

The value of d, as calculated with a 10-inch slide rule, is a 
trifle over 72 mils—but wires are not drawn correct to 
a fraction of a mil. 

The diameter overall is 72 mils + 15 mils d.c.c., or 87 
mils, or 0°087 inch. 

We have yet to meet with a specimen of copper wire 
whose resistance can be predicted to one part in a million, 
as our querist seems to think possible ; seeing that copper 
resistance varies nearly 1 per cent. for 4° F. change in 
temperature, the very precise value given by “ Inquirer” 
at “ordinary temperatures” is interesting. For practical 
purposes, calculations within 1 per cent.are nearly always 
sufficiently accurate.—Eps. Exec. Rev. 


REVIEWS. 


Electro-Magnetic Theory. By Outver Heavisive. Vol. II. 
The Electrician Printing and Publishing Company, 
Limited, London. 


The whole of this volume has already appeared in the 
pages of the Hiectrician, and the character of Mr. Heaviside’s 
work is too well known to require description here. The 
opening chapter of the book deals with the question of the 
age of the earth calculated from some hypotheses of cooling 
by Lord Kelvin and Prof. Perry, and seems to have no bear- 
ing on electrical problems, except so far as it illustrates the 
mathematical methods. The bulk of the work is concerned 
with electrical transmission and diffusion through various 
media, dealt with: by means of applying mathematical 
operators to physical quantities very often vectors. There 
are a number of appendices or notes bearing on different 
special problems, of which one on the rational units would 
interest all electricians, Mr. Heaviside is an extraordinarily 
interesting and fresh-minded writer, and his mode of treating 
electrical problems has clearly a considerable inflaence on the 
thought of the | arass day. He appears quite insensible of 


the meaning of literary style. 


Papers on Alternating Currents of Electricity for the Use 
Students and Engineers. By T. H. BuakESLEY, M.A. 
ourth English edition. London: Whittaker & Co. 


That a fourth edition of this little book should be calel 
for in England, as well as the fact that it has been translated 
into three foreign languages, is evidence of its value and 
interest. The new edition appears to be only a reprint of 
the former, except for a new — The new preface gives 
an interesting reference to the state of ordinary knowledge 
on alternatitig currents in 1885, when the book first appeared, 
and geometry began to be used in alternating currents, 
mainly, we believe, through Mr. Blakesley’s work. 

The whole subject of harmonic disturbances in electrical 
conductors is very attractive, both for the practical and the 
scientific electrician. In the firat place the analysis 
is at once easier and more elegant than in probably 
any other physical problem, except the very simplest, 
and depends entirely on the two most familiar functions, 
the circular and exponential. Secondly, the transmi:- 
sion of electrical disturbance has a peculiar character, 
in that all the effects of a harmonic disturbance are harmonic 
of the same period. That this is not generally the case in 
physics is seen from the familiar behaviour of musical instra- 
ments and the phenomena of fluorescence. In consequence 
of this, where the original disturbance is represented by the 
proj2ction of a rotating vector, all the effects can be repre- 
sented in the same way by vectors rotating at the same 
speed, and the problems are susceptible of the curiously 
simple graphic treatment first systematically used by Mr. 
Blakesley. The prettiest example of this is the repr: senta- 
tion of the oscillatory discharge of a condenser by an 
isosceles triangle revolving and shrinking simultaneously, 
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but the assumption, or proof (we are not sare: which is 
intended), that the work done in radiation is in phase with 
the current, does not seem satisfactory. In the third place 
the problems themselves are of immediate a import- 
ance, and the modes of solution are practically useful. 

The success of this book has been due, we think, to the 
point kept steadily in view throughout of its value to prac- 
tical men, and the chapters on the use of the dynamometer 
are perhaps the most valuable, as well as being the moat 
original. Like all other books we have. seen where vectors 
are used, this leaves the readers with an impression of the 
great value of quaternions for statement and illustration, and 
of their small value for calculation, Their use in alternate 
current problems by Mr, Blakesley has greatly advanced the 
knowledge of the exact meaning of such quantities as 
phase” and “lag” among practical engineers. - 


BUSINESS NOTICES, &c. 


The Tyneside Electrical Power Scheme.—We have 
before us two circulars which have been distributed by the promoters 
of this scheme; one is to local authorities affected by it, and the 
other to manufacturers and other probable power users. The authori- 
ties are given a general outline of the project and details of the con- 
stitution of the company. The powers include the generation and 
supply of electrical energy throughout the whole Tyneside manu- 
facturing district. The Tyneside Electric Power Company will have 
@ capital of £500,000, and will be formed by the following local 
gentlemen, who are intimately associated with the leading industries 
of the district, and well acquainted with local requirements :— 

Norman ©. Cookson, Esq., chairman of the Tyne General Ferry Company, 
and of the Wallsend and Hebburn Coal Company; H. C. Harvey, Esq., 0: 
Messrs. Leadbitter & Harvey, Newcastle-on-Tyne; é. J. Leyland, Esq., director 
of the Parsons Marine Steam Turbine Company, Limited, Wallsend; J. D. 

Milburn, Esq., of Messrs. Wm. Milburn & Co., shipowners, Newcastle-on-Tyne ; 
director of the Ashington Coal Company, Limited; Saxton W. A. Noble, Bs 
director, Sir W. G. Armstrong, Whitworth & Co., Limited, Elswick ; Hon. C. 
Parsons, F.R.S., Heaton Works, managing director of the Newcastle and District 
Electric Lighting Company, and of the Parsons Marine Steam Turbine Com- 
pany, Limited; J. B. Simpson, Esq., managing director, Stella Coal Company, 
irector of R, & W. Hawthorn, Leslie & Co., Limited; Eustace Smith, Esq., of 

W. Smith & Co., Sandhill, managing director, Smith’s Docks Company, 
oo? A. A. Campbell Swinton, Esq,, M.K.C.E., electrical engineer, West- 
minster. 

The advantages which must inevitably follow the cheap supply of 
electromotive power in such a district as the Tyneside are laid before 
the local authorities, the leading Tyneside industries being of such a 
character as should be peculiarly benefited thereby. Several of the 
most important works in the district are desirous of obtaining such 
asupply. A cheap electrical supply is also considered likely to lead 
to important developments in the local chemical industry. To afford 
the desired facilities and to secure the requisite economy, it is 
necessary to operate over a much wider area and on a much larger 
ecale than would ke practicable for any single local authority. The 
objects of the company are therefore to co-operate with the local 
authorities, and with their assistance, to establish throughout the 
whole manufacturing district on both sides of the Tyne, from Blaydon 
and Newburn on the West, to Tynemouth and South Shields on the 
East, a system by means of which electric energy can be supplied to 
factories, shipyards, and worke of all descriptions, and also for both 
public and private lighting, either by the local authorities themselves 
or by the company direct. Negotiations are already in progress for 
acquiring suitable sites on the river, in a convenient situation, where 
there will be ready access for coal and water, and the company 
propose to erect generating plant by which electric power will be 
produced on a very large scale with plants each of several thousand 
HP. The pou will be distributed at high pressure to all required 
points in the district, where, by means of suitable transformers, the 
pressure will be reduced to such voltages as the consumers desire. 
An interesting feature of the scheme is the proposal to supply electric 
motors on hire, which will prove a convenience to those who require 
for any | gn aa emall amounts of motive power. They will also be 
prepared, where desired, to arrange for the “free wiring” of shops, 
private houses, and business premises for electric lighting. No 
monopoly or exclusive right to supply electric energy in any district 
is sought. 

It is not proposed to undertake the general distribution of electricity within 
the area of w= | local authority, except with the specific consent in writing of 
such local authority, or to confer by the Bill any powers over streets without a 
similar consent, except so far as may be necessary for the purpose of laying 
across the district of any one local authority such trunk mains as may be 
necessary in order to obtain convenient access to the district of any other local 
authority, who may either desire a supply of electricity in bulk, which th 
themselves will distribute, or who may have consented to the company afford- 
supply within their district asaforesaid. 

he company will be bound to supply electricity in bulk at the rates given 
below to any local authority, any part of whose district is situated within the 
area of the company’s operations, on such authority requiring them to do so, 
in accordance with the terms of the Bill, but there will be nothing to com 
the local authority to take such supply from the company, or to prevent 
local authority from generating its own supply. 

Local authorities taking a supply of electricity from the company in bulk, 
will be entirely free to distribute it themselves, or if any local authority within 
the company’s area prefers it, the company will do the distribution in addition 
to supplying the electric energy. 

_ The company will charge for energy supplied in bulk at the follow- 
ing maximum rates, which will be —— reduced when the 
company earns more than a certain percentage of profit:— 


For the first 200 hours of supply at the maximum power 
demanded per quarter ‘<a .. 4d. per unit. 
For further hours of supply beyond 200 hours, and not 
exceeding 400 hours per quarter .. “ a +. 2d. per unit, 
For any further hours per quarter ee a -- 1d, per unit. 
The circular to manufacturers covers to some extent the same 
ground, but in addition it dwells ly upon the advantages 
to be obtained from the substitution of electric driving for other 
methods of working. 


Name Plates.—From Messra, Luppe & Heilbronner, of 
Munich, we have received a specimen of their chemically engraved 
sign plates (relief and deep engraving) which they are supplying 
finished in any siz, colour, form thickoess, either for large 
or small apparatas. 


New Journal.—7he Electro-Chemical Review is the title 
of a new montly journal (6d.) of which the first number, January 15th, 
is before us. The object of the paper, as announced in the editor's 

gramme, is to assist “in the development of the electro-chemical 
indastries which have made so much progress and have acquired so 
much importance during the last few years.” The number before us 
has-articles on electrolysis, electro-metallurgy, calcium carbide and 
acetylene, and one on the electric driving of bleaching, dyeing, finish- 
ing and printing machines, with a large illustration of a motor-driven 
calico-printing installation carried out by Messrs. Mather & Platt, 
Limited. The journal is conducted by Mr. Antonio Sansone, and it 
is published by Heywoods, of Manchester. 


The Longest Rope.—We have received copies of corre- 
spondence which has been recently gs in a contemporary 
regarding the longest rope in the world. Pressure upon our space 
prevents our re-publishing the letters in our columne, but brit fly 
stated the matter is as follows:—Mesers. D. H. & G. Haggie, of 
Sunderland; claimed that the steel rope supplied by them for the 
Glasgow District Subway was the longest in the world, weighing 
about 55 tons, and they claimed that the excellent results of its 
working were largely due to improved machinery specially erected 
for the purpose of manufacturing cables. Messrs. W. #'.- Dennis 
and Oo., British sgents for Messrs. Felten & Guilleaume, followed 
this up by a statement that for years past they had manufactured 
steel wire towing ropes of 54 iaches circ. in one continuous length of 
100,000 feet or ay 19 miler, and weighing 210 tons. Messrs. 
Haggie then produced a letter from the makers who supplied to 
Messrs. Felten & Guilleaume a machine for manufacturing such rope. 
This was in 1872, avd the weight it would carry was one 
section of 16 tons. The machine maker added that therefore Messrs. 
Felten & Guilleaume’s rope must be made in a number of lengths 
spliced together and not in one continuous length. This led to a 
further response from Messrs. Felten & Guilleaume, who showed 
that they had so developed their business since 1872 that their wire 
rope plant had had to be considerably increased, and the construction 
of machinery greatly improved, and they repeat that the cable was 
actually made and laid by them in one continuous length without 
any splic: whatever, at the same time adding that they have 
themselves constructed all the new wire rope machinery they have 
required, and, in fact, can make ropes considerably longer than 20 
miles in one length without splicing. §They have even supplied 
machines to other wire rope manufacturers on several occasions. 
Having thus abstracted the correspondence, we leave our readers to 
jadge who may rightly claim to be the manufacturers of the longest 
cable in the world. “4 


Electricity in 1899.—In its retrospect of the year 1899 
the Scientific American contains the following references to elec- 
tricity :—‘‘ The year’s progress in the electrical world has been marked 
by steady advance along established lines, with few or no startling 
inventions or discoveries to be recorded. Perhaps the most striking 
development has been that of wireless telegrapby, a system which 
was shown for the first time in successful commercial operation in 
this country by Marconi himself during the international yacht :aces. 
During the summer wi messages were successfully transmitted 
between ships of the British Navy which were separated by 80 miles 
of water, and ec messages were also dispatched from 
Chelmsford, in England, to Boulogne, in France, over 110 miles of 
land and water. Marconi has done enough to establish the practical 
value of bis system for certain specified work; but its value will be 
enormously increased if he can ditcover some means to restrict the 
receipt of messages to the particular station for which they are 
intended, and prevent all interference by the waves sent out from 
other stations that may happen to be within range. Scarcely less 
remarkable results in their have 
Virag system of high-speed telegraphy ; from 70, ,000 wor 
per Eine been transmitted between Buda-Pesth and Vienna, 
while recently as high as 122,(00 per minute were transmitted 
between Chicago and Baffalo. In this system transmission is eff: cted 
by a perforated strip cf paper, as in the case of the Wheatstone 
automatic, while a telephone fitted with two small mirrors serves a5 
the receiver, the diaphragm of the telephone being set into oscilla- 
tions corresponding to the current impulses generated by the trans- 
mitter. The Scientific American has devoted considerable spice 
during the year to ag EH of the electrical development of the 
Niagara water-power. e close of the year sees the firat half of the 

posed 100,000 uP. plant of the Niagara Falls Power Plant 
nearing completion, and steps being taken to duplicate the existi: g 
power house with another of equal capacity on the opposite 
banks of the company’s feeder canal. The Hydraulic Power 
Company has an output of about 14,000 uP, and improvements 
are under way which will increase this to 20,000. The Oanadian 
Niagara Power Company is to commenc; work shortly on the 
development of 10,000 u.p., and altogether it may be said that 
the much talked of “harnessing of Falls” as far as it. has 
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gone has proved a technical and industrial success. Blectricity con- 
tinues to oust every other form of power for the operation of street 
railways, and the indications are that for city work the underground 
trolley will be the exclusive system, with the overhead trolley for 
suburban and short interurban lines. At the same time the third 
rail has given such good results on the New Haven Railroad that it 
is not improbable that the Shore Line from New Rochelle to 
Harlem will be equipped with a third rail. The electric eqaipment 
of steam 8, however, is not as quickly as many 

ople had expected, although the great system of the Manhattan 
Blevated is to be electrically equipped, an order for several thousand 
tons of third rail having been placed during the year. Another 
change from steam to electricity that has been determined upon, is 
the equipment of the Metropolitan Underground Railway in London. 
Io this connection mention must be made of the excellent economy 
shown last year by the electric lines of the Metropolitan Street 
Railway Company in this city, which cost for operation per car mile 
11:95 cents as against 17:96 cents for the horse car roads, and 17 99 
cents for the cable roads. A service of compressed air cars has been 
started on two crosstown lines of this company, but it is too early to 
make any comparison of results with the p iden or cable roads. 
The steam locomotive still holds the field as par excellence the 
traction motor for heavy or long distance trains, the Heilmann 
electric machine notwi , and there is no evidence that 
it is likely to be displaced. automobile field is no longer 
all but exclusively occupied by the gas engine and the electric 
motor; for the improvements in steam ‘motors have been so great 
as to promise that this long-established, well understood and easily 
managed form of power may yet become the most popular for the 
automobile, with compressed air a possible rival. In its “ Chemistry ” 
remarks our contemporary says:—“ Electric lighting has recorded no 
developments worthy of special mention, for great as were the expec- 
tations based upon the new Nernst lamp, they have not bsen falfilled. 
Acetylene, on the other hand, has f justified expectationr, and 
both as an illuminant and a source of motive power it is giving 
excellent results.” 


Bankruptcy Proceedings.—Notice is given of release of 
trustee (Mr. Howard W. Cox) in re D. W. Paine, electrician, 
Gloster Road, Brighton. 

Notice is registered in the London Gazette of intended dividend in 
the case of E. B. Pym, electrical engineer, late of Scarborough, and 
now of South Kensington. February 10th is the last day for re- 
ceiving proofs. Mr. A. H. Wildy is trustee. 

The first meeting and public examination in the case of Frederick 
King, electrical engineer, are to be held on February 7th and 
9th respectively at Bristol. 

Notice of intended dividend is given in re Wild, Rothwell & Oo., 
general and electrical — Southport. i 

Notice is given of re of trustee (Mr. T. H. Winder, official 
receiver) in re Pimbley Bros., engineers and fuel economiser makers, 
Albert Works, Moses Gate, near Bolton; also a similar notice is made 
ve Mr. A. Mackintosh, trustee in ve Frederick Jones, electrical engi- 
neer, Wandsworth. ; 


Dissolutions and Liquidations.—A meeting of the 
Electric Lighting Extension Syndicate is to be held on March 1st, 
at Bartholomew Works, Lawford Road, Kentish Town, N.W., to hear 
an account of the winding-up from the liquidator, Mr. C. O. Bastian. 

A meeting of the New Electricity Supply Syndicate will be held 
a} 24, Harleyford Road, Vauxhall, 8.B., on Friday, March 2nd, to 
res an account of the winding up from the liquidator, Mr. Frederick 

ing. 
Notice appears in the London Gazette of the dissolution of partner- 
i tory, cons en ) 
Mr. Wilson attends to debts. : 


Meeting of Creditors,—Last week a meeting of creditors 
of Mitchell & Schofield, electrical Brockholes, was held at 
the office of Messrs. Armitage, Sykes, & Hinchcliffe, solicitors, 
Haddersffeld. The statement of affairs showed liabilities £696, and 
assets £455, It was decided that the debtors should execute a deed 
of assignment to Mr. Tate as trustee, and a committee of inspection 
was appointed. 


Books Received.—“Street’s Newspaper Directory, 1900.” 
London: British, Foreign and Colonial Advertising Offices. 3s. 6d. 
-“ Transmission de L’Electricité Sans Fil,” par Emile Guarini- 
Foresio. Liége: Imprimerie L‘égeoise, Henri Poncelet. francs. 
“Fire Tests with Doors.” Nos. 35 and 39. London: The British 
Fire Prevention Committee, 2s, 64. each. 


Catalogues, &c.—Messrs. Tangyes, Limited, have issued 
a list giving reduced prices of. “unrevised machinery” at present 
in stock, including steam boilers, pulley blocks, cranes, machine tools, 
pumps, &c., also second-hand Tangyes’ steam and gas engines, and 
ram pump and boiler feeder. 

Messrs. Nalder Bros. & Thompson, Limited, send us, as usual, one 
of their conveniént wall calendars for 1900. 

A very neat calendar card comes to hand from Messrs. McClure and 
Whitfield, of Stockport. The chief feature is a reproduction from a 
photo of the interior of the electricity works, where there 
are two 240-H.p, and three 90-H.P. “ Mersey” 

From the Westinghouse Oompanies’ Publishing t we 
have received a copy of each of the following circulars which they 
have just published:—No. 1,011, Direct-connected Railway Genera- 
tors; No. 1,012, The Shallenberger Ampere-hour Meter; No. 1,013 
relating to switches (Plunger type) for 1,100 and 2,200 volt 
alternating current circuits, and No. 1,014 describing ammeters and 


wea (round pattern) ; all the circulars are, as usual, very neatly 
ustrated. 

Messrs. Wm. M’Geoch & Oo, of Birmingham, have issued a small 
pamphlet to users of electric motors in which they describe Wilson’s 
patent automatic safety starting switches for electric motors. This 
apparatua they claim tu be essentially British, both in design and 
manufacture. The list is illustrated with general views and diagrams 
of connections, and gives prices. A form for filling ia certain 
instructions when ordering, is provided. 

The Edison & Swan United Company send us the following 
leaflets: No. 139, showing their revolving stand outfit for shop 
window exhibition purposes, and their ornamental cover tumler 
switch; No. 140, dealing with the “ Rapid” detector for testing 
electric lighting, telephone, and bell installations, and the “ Balgrave” 
telephone for private houses, hotele, &c. . 

The Klein Engineering Company, Limitsd, sends us a fally and 
well-illustrated list of ite independent steam or electric-driven central 
and accumulator condensing plants, jet, surface, and ejector con- 
dansers with or without Klein’s coolers. A list is given of the 
— works and railways in which Klein condensing plants are 
emplo. 

The B.T.H. Co. has issued a pamphlet giving photographic views 
and general particulars of action and power 
generators. The views include the Bristol, Cork, Colombo, Dublin, 
and North Staffordshire tramway stations. 

Mr, Olaude W. Hill, London agent for Messrs. J. P. Hall & Co., of 
Oldham, sends‘us a few sheets of illustrations of that firm’s most 
recent machines, inclading combined multipolar machines compound- 
wound three-bearing dynamo and four-pole open-type ditto, all with 
slotted drum bar armatures; and four-pole enclosed motors. They 
make a special machine for electric traction and power work. 

Messrs. Polland & Oo., of Newcastle, have issued a new price list 
of “ Vulcan” arc light carbons and dynamo brushes. 

The American Blower Company, of Gracechurch Street, E C., who 
state that a year their works at Bedford and in America 
were extended, have addressed to us copies of two of their sectional 
catalogues. The A.B.O. fan system of heating and ventilation as 
applied to factories, mills, machine shops, &c., is described with 
illustrations. The company also issues various other sectional 
catalogues in various uages referring to its drying systemr, water 
heaters and purifiers, h-speed engines, fans for mechanical 
draught, &c., i 

Messrs. Marryatt & Place, of Hatton Garden, H.O., are sending 
out circulars relating to their “‘ M.P.” switches for electric light and 

wer. Among the illustrations is one of a switchboard supplied 
them for a 300 u.p. electric motor-driven printing installation. 


Correction,—In our recent account of the Bolton electricity 
works, the boiler fittings and valves were ae. wrongly 
described ; the whole of these were made by Messrs. J. Hopkinson 
and Co,, Limited, of Huddersfield. 


Directories.—The 1900 edition of Street’s Newspayer 
Directory has just been issued. The arrangement of the names of 
the various papers published throughout the United Kingdom is as 
usual very convenient, and those who have occasion from time to 
time to transact business or correspond with them will fiad the 
directory of great assistance. This directory is essentially the 
basiness man’s book. . (London: 5, Serle Street, W.0. 3s. 6d.) 

We have also received the 1900 edition of the Export Merchant 
Shippers’ Directory. The compiler has made no fresh departure in 
the present volume, contenting himself with extending and bringing 
the list of the shippers in the “ Export Section” thoroughly up-to- 
date, which at the same time increases the utility of the “ Itinerary,” 
as all — in the B.C. district appearing in the one are also 
incladed the other; the “Index to Exporters” has been also 
enlarged, the “ Trade Mark Scction” and the ‘“ Manufacturing Sec- 
tion” having been increased judiciously in proportion. 2,700 new 
names have been added to the work, and the same compact form and 

classification 


general and arrangement as heretofore have been 
adhered to. 

Electric Light Fittings.—We om if anybody needs 
a “taking” catalogue it is the electrical fittings manufacturer, for 


the customer who is having his premises fitted up for electric light- 
ing wants to examine the various designs alone so that he may se 
something which will suit his own particular tastes,and be most 
likely to fit in with the general characteristics of his own establish- 
ment. Manufacturers of electroliers, pendants, &c., have shown 
= enterprise in the production of books cf designs, as we have 
requently stated, and they have taken advantage of the fact that 
the class of goods they produce lend themselves very readily to the 
exercise of artistic talent. These remarks apply with special 
emphasis to a bound collection of designs, now on our desk, showing 
a charming variety of electroliers, brackets, table standards, and 
other fittings specially suitable for private house lighting, &., 
manufactured by Messrs. F. & O. Osler, at their works at Birmingham, 
and stocked by them at their London showrooms in Oxford S:reet. 
The illustrations bave received great attention, with a very satisfactory 
result. They are printed from blocks make by photo-zinco process 
from wash drawings. A stiff paper is used, and the necessary letterpiess 
is given on a thinner sheet, which is attached in a vary neat manner. 


Trade Announcements.—Messrs. Meldrum Bros., of 
Manchester, have, for the greater convenience of their rapid! 
inc connection, opened offices at 2, Prince’s Mansions, 66, 
Victoria Street, Westminster, 8.W. 

The British Thomson-Heuston Company, Limited, have occupied 
new additional premises at 6, Bath Street, City Road, B.C. 
F 
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Electrical Wares Exported. 


ENDING Jan. 24TH, 1899. | WEEK ENDING Jan 23np, 1900. 
Alexandria, Elec. fuses Value £55 Auckland Value 


Amsterdam . 125 | Bangkok 27 
Auckland .. 228 | Bombay 7 
Calcutta .. os 1,698 | Calcutta on 
Cape Town .. oe Teleg. wire .. ee 93 
Christiania .. Callao. Teleg. wire .. 
Colombo ... be 69 Cape Town. Teleg. mat. 
Delagoa Bay ve 10 Chinde, Teleg. mat. .. 3,822 
Durban oe oe 98 Christiania. Teleg. wire. 29 
East London os os 2,908 | cable .. 950 
Flushing 11 | Copenhagen. Teleg.cable .. 167 
Hamburg. Teleg. mat... 2110 Teleg. mat. 
Lyttelton (N.Z.) .. hie 82 East London 71 
Moelhourne .. 145 Flushing. Teleg. mat. .. 96 
Montreal .. 11 | Gibraltar .. 192 
Port Elizabeth .. 1416 | Hong Kong 624 
Shanghai .. 81 Marseilles. Teleg cable 1,204 
ed oe 81 Mauritius .. 852 
ellington (N.Z.).. .. 740 | Montreal 54 
| Ostend ee 
» Elizabeth .. 
” ” Teleg.mat. .. 281 
Singapore .. oe 52 
| Stockholm. Teleg. mat. 

| Sydney ee ee 1,2 

| Valparaiso .. 

| Wellington .. 
| Yokohama .. 568 
- Total .. £7,303 | Total £18,456 


Electrical Wares Exported, 


WHEE ENDING Jan. 31st, Werk ENDING Jan. 30rH, 1900. 
Adelaide. Teleph. apps. Value £1,270 Alexandria .. +. Value £194 
- 


Amsterdam Amsterdam oe ge 295 
Antwerp. Electric fuses 225 Barcelona .. 
Bilbao. Teleg.cable .. Bombay 26 
Boca. Teleg.mat. ... «247 Boulogne .. 138 
Bombay .. ae Bremen. Teleg.instruments.. 260 
Calcutta .. oe 87 Buenos Ayres 270 


Cape Town.. 257 Teleg. mat. .. 1,650 
Colombo... 16 Teleph. cable.. 185 
Delagoa Bay ae 144 Calcutta .. 2,064 
Durban ae 595 Cape Town .. 847 
East London 190 Chinde. Teleg. mat. .. 

Gh 82 Christiania. Teleg. cable 160 


t oe ee 
Hamburg .. 180 Colombo .. oe 77 
Hiogo.. Sh a 184 +9 Teleg. instruments 84 
Hong Kong .. 561 Copenhagen ne ae 
Marseilles. Teleg, mat. 765 Durban ots 789 
Mauritius. Telep.stores .. 94 Teleg.mat. .. .. 681 
Melbourne .. ee 212 East London ee 83 
Montreal ., ee oe as 42 Flushing .. ee 81 
Port Said .. «185 Gibraltar .. 25 
Teleg. mat. .. 69 Halifax 17 
Reval. Teleg. mat. 834 Hamburg .. ae oo 25 
Rotterdam. Teleg. mat. 55 Teleg. mat. 800 
Sydney ae 718 Karachi ne 36 
Trieste. Teleg. mat, .. +» 500 Launceston. . ee 
” Elec. instruments 1,010 Malta 19 
Mauritius .. oe 
St. Petersburg. Teleg. mat. .. 1,000 
Santos ve ee 41 
Shanghai .. 254 
| Sydney 153 
” Teleg. mat. 282 
| Tientsin we 20 
| Toronto ., ee 85 
| Trieste es 70 
Yokohama. Electric cable 67 
Total .. £8,983 | Total .. £12,609 


Foreign Goods Transhipped. 


Sydney. Teleph.wire., .. £128 | 


Annual Dinner.—The second annual dinner and dance 
of the electrical department employés and friends of Messrs. D, 
Bruce Peebles & Co., of Edinburgh, was held on Friday last, Mr. R. 8. 
Portheim presiding. There were over 300 present, and a moat 
enjoyable evening was spent. The arrangements were in the hands 
of Mr. Hart (foreman winder) and Mr. Whitelaw (general foreman). 


Klein’s Condensing Plants——Mr. Jarvis, the North- 
East Coast licensee for the above plants, has been instructed to 
supply a Klein’s patent water cooler for the condensing plant at the 
Middlesbrough electricity station, for which Mr. Hammond is 
consulting engineer. Amongst other corporations who have adopted 
Klein’s system of water cooling and condensing at their electricity 
stations are, Liverpool, Bolton, Oldham, Tynemouth, Birmingham, 
St. Helens and Warrington. This syetem of cooling is being rapidly 
adopted here, the plants already erected, or in course of erection, 
being equal in cooling capacity to a reservoir coyering 300 acrep, 1 
foot deep, capable of holding 80,000,000 gallons of water. Sufficient 
land can rarely be spared for the purpose of cooling the water 
required for condensing, and many steam users have been compelled 
to forego the advantages and economy which might otherwise be 
obtained, but it is claimed that with Klein’s system so little space is 
taken up that everyone may obtain by condensing a great economy 
in fuel and water, which isa matter for serious consideration at all 
times, but especially so now when the price of fuel is so high. 


Railway Train Lighting. — Messrs. Ellis & Ward, of 
Birmingham, have recently completed the electric lighting of a large 
number of railway carriages for the Natal and Cape Governments. 
We are informed that the work bas been carried out under great 
pressure, owing to the requirements of the present war. 


Russia.—The Rassian Electrical Company (Siemens and 
Haleke), of St. Petersburg, is declaring a dividend of 55 per cent, 
for the financial year 1898 99, as compared with 64 per cent. in the 
preceding year. 


The Shannon Water-Power Scheme.—The Shannon 
Water and Electric Power Bill came before the examiner, at the 
House of Commons last week. After hearing objactions in opposi- 
tion, it was declared that the Bill had not complied with the standing 
orders applicable before introduction and firet reading. This decision 
will be referred to the Standing Orders Select Committee, who will 
decide if the non-compliance can be excused and the Bill allowed to 
proceed further. 


Trolley Safeguard.—The accompanying sketch shows a 
safeguard for overhead trolley systems which has been devised 
and protected by Mr. R. Humphries, A.L.E.E., of Ballsbridge, 
Dublin. It has been in practical use, we are informed, with 
satisfactory results. The sketch shows the position of the 
trolley pole under running conditions, and with trolley wheel 
on wire. When the trolley jumps the wire, the catch which 
holds the springs in ition at the far end cf the slot, a, is lifted 
automatically by a_releaser fixed to the back of the trolley stand. 
The springs (running on a steel roller) immediately close in to the 
end of the slot nearest the pivot, and the trolley falls 2 or 3 feet 
below the wire. All that is necessary to replace the trolley in - posi- 
tion is to push the pole up until the spriogs roll back into their 


original position, where they are caught and held automatically by 
the catch. The releaser (which is hinged) is then pushed up, and 
the car again started. The whole operation, it is said, can bs per- 
formed easily in two minutes. With this device the trolley rope can 
be tied up to the pole out of the way of passengers and accidental 
pulling and catching, and the conductor is free to perform his daties 
instead of constant rope clutching and trolley gazing. The overhead 
construction is claimed to be absolutely safeguarded, the device 
acting instantaneously. 


Tador Accumulators. — Referring to the notice we 
inserted in our issue of 19th, that Mr. Edward Lomer, of 12, 8t. Mary 
Axe, E.C., had been appointed agent of the Accamulatoren Fabrik 
ig this country, Mr, Lomer now informs us that this announcement 
was due to a misunderstanding, and that the Tudor Accumulator 
Company, Limited, have the sole rights for the manufacture and 
sale in the United Kingdom of Tador accumulators, which is the 
type of cell manufactured by the German company referred to above. 


ELECTRIO LIGHTING NOTES. 


Belfast.—At a meeting of the E'ectricity Committee 
last week, the engineer, Mr. V. A. H. M’Cowen, submitted his report, 
from which it appeared that the crease in units sold during the past 
year was 76 per cent. while the increase in revenue was only 1 per 
cent., thus indicating very considzrable reduction in the price of 
current to consumers. The average price for current for lighting 
during the year was 44d., and for power purposes 27d. per unit. The 
Committee has under consideration the reduction in price of current 
for motor purposes. The total number of lamps applicd for and ccn- 
nected up amounts to over 58,009. 


Berwick.—The Sanitary Committee has approved of the 
draft of the provisional order submitted to it by Messrs. Edmund- 
= — Corporation, Limited, for the electric lighting of 

erwick. 


Birkenhead.—On Friday last week a Local Government 

inquiry was held into the application of the Corporation for 

ower to borrow £3,500 for the purpose of extending the electric 

Tight to various roads in Higher Tranmere. There was no oppo- 
sition. 

Birmingham.—What is believed to be the largest elec- 
trically-driven cold storage plant in the country is at present being 
put down for the Birmingham Cold Storage, Limited, for the purpose 
of storing hops. The premises are those lately occupied by the 
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Orown Brewery, and are being converted for the purpose of cold 
storing hops. The plant consists of two Linde compressors, driven 
by two 30-H P. Turner motors, three of the same make of 74 H.P. each 
being employed for running the auxiliary apparatus. The contractor 
for the building is Mr. Rowbotham, of Birmingham ; electric lighting, 
Messrs. P. C. Middleton & Oo., Limited, Aberdeen; refrigerating 
plant, the Linde Company ; insulating of cold rooms, the Insulating 
Syndicate, Limited; and motors, Mesers. John Turner & Sons, of 
Denton. The consulting engineers and architects for the company are 
Messrs Harrap, Hewett & Daffield, of 5, Budge Row, B.C. 


Bedford.—The Town Council has accepted the tenders 
of Messrs. W. H. Allenf& Son for a steam engine, at a cost of 
gre and Mesars. Rosling & Appleby for an alternator, at a coat of 


Bridgwater.—Although the Corporation possesses a 
provisional order for electric lighting, it was decided at a ratepayers’ 
meeting last week that the scheme should be shelved. 


Chorley.—At a meeting of the Town Council of Chorley, 
Lancashire, on January 25th, it was resolved that the town clerk 
make application to the Local Government Board for leave to borrow 
£23,000 for the purpose of carrying out the electric lighting scheme 
in the borough, in accordance with the provisional order obtained some 
time ago. The scheme in question is one based on a report of the 
firm of Messrs. Lacey, Clirehugh & Sillar. 


Dublin.—The Corporation has lodged a memorial in 
regard to the County and City of Dublin Electric Lighting Bill, 
alleging non-compliance with the standing orders. 


Dundee.—The Tramways Committee of the Dundee 
Town Oouncil met last week, when a report on the electric lighting 
extensions in the city was submitted. It is proposed that condens- 
ing plant should be obtained at a cost of £3,500, feed and exhaust 
piping at £2,000, feed pumps, &c, at £1,000, and conduits for cables 
in the Perth Road. at £5,175. making in all an expenditure of 
about £12,000. The Committee approved of the proposals, and will 
recommend accordingly. 


Giravesend.—A discussion took place at a meeting of the 
Town Council on January 24tb, anent the receipt of a letter from the 
Drake & Gorham Electric Power and Traction Company, Limited, 
aking the Council totransfer the electric light order to them. The 
members did not receive the letter with favour, the general opinion 
being that the offer was not good enough. There also appeared to be 
a feeling in favour of the town carrying out the order, buteventually 
the matter was deferred to the next meeting. 


_ Iagleton,—The formal switching on of the electric light 
in this Yorkshire mountain resort took place on January 24th. The 
Parish Council has entered into a three years’ agreement with the 
Electric Lighting Company to supply current for street lighting for 
£70 perannum, The capital of the company is £4,000, and of this 
£3,500 has been subscribed, this paying the costs of the various con- 
tracts and some of the formation expenses. Water-power is obtained 
from the River Greta, the weir being 40 feet wide, and in the 
power house there are placed two Vortex turbines, each capable of 
developing from 15 to 20 u.P, and driving two dynamos with maxi- 
mum outputs of 35 amperes, 330 volts. In the battery house in the 
centre of the town there are 116 accumulator cells, the total capacity 
of the battery being some 750 ampere-hours. The contractors were: 
—Hydraulic works, Messrs, G. Gilkes & Co, Kendal; electrical 
plant, Messrs. Drake & Gorham, Manchester; sub-contractors for 
street wiring and cables, Messrs. Callender’s Cable and Construc- 
tion Company, Limited, London. Mr, M. Harris (of Messrs, Gilkes 
and Oo.) superintended the installation. 


Italy.—A company has just been formed at Voghera to 
establish a plant for the utilisation of the power of the River Ter- 
doppio. It is estimated that 800 u.P. will be available, and the elec- 
trical energy generated is to be used for the Casteggio-Pavia electric 
pre and for lighting purposes ina number of small towns in the 

rict. 


Kendal.—It is recommended that the Council call a 
meeting of the General Parposes Committee to consider two reports 
from Messrs. Handcock & Dykes, dealing with electric lighting and 
tramways. For the lighting, the first report recommended a plant for 
5,000 8-oP. lamps, costing £15,000, but the Corporation decided to 
limit it at firat to 2,500 8-c.p. lamps, and to lay mains throughout the 
compulsory area at about £10,000. Messrs. Handcock & Dykes drew out 
an estimate for the reduced capacity, this showing the cost £8,568, 
exclusive of buildings and fees. A committee has recommended the 
adoption of this scheme, but the questions of public lighting and of 
tanning @ feeder main to the head of Finkle Street will remain in 
abeyance for the present, and until the Council have had the oppor- 
tunity cf considering the question of arranging for the supply of 
power toacompany for a service of electric tramways in the borough, 
the preparation of specifications and the obtaining of firm tenders in 
connection with the proposed electric installation are to be deferred. In 
regard to the tramways question, the Electric Sub-Committee reported 
that Mr, Bolton had written to Mesers. Handcock & Dykes, asking 
how the uestion of electric trams would affect the capital outlay 
required. Messrs. Handcock & Dykes had reported that the additional 
cost for plant to supply electricity for a tram service of sufficient 
frequency to meet the requirements of Kendal, would cost a farther 
£1,300, approximately. Tae tramways would require about 120 units 
per day, and the increase in the annual expenditure would come out 
very nearly at £165. Part of the additional plant would bs: available 
for electric lighting purposes as well as for the tramways. If the Cor- 


poration would give the matter their favourable support, they could 
find a company which would do all that was necessary in the way of 
putting down plant and working and maintaining the trams at their 
own expense, the understandirg being that they should pay 1{4. per 
Board of Trade unit for the motive power. That would bring the 
Corporation a revenue, with a fairly frequent service of trams, of 
about £262 per annum, as against an expenditare, as set forth, of 
£165; so that they suggested that the Council should decide whether 
it would be prepared to supply power at 12d. per Board of Trade unit, 
as the willingness of any company to take up the matter would, of 
course, depend entirely on that figure. 


London.—The scheme for which Bill is being promoted 
by the County of London and Brush Provincial Electric Lighting 
Company in the present session of Parliament, though not so exten- 
sive as that which was promoted in the last session, confers important 

wers upon the company. In addition to acquiring large areas of 

d in Camberwell, Wandsworth, Southwark, Streatham, and Sté. 
Luke’s, for the purpose of erecting new generating stations, powers 
are sought to connect portions of the districts with generating stations 
in other districts by means of cables carried through the intervening 
districts, and to abstract water for condensing purposes from the 
River Wandle, the Surrey Canal, and the Regent’s Canal. It is 
expected that considerable opposition to the Bill will be raised by 
the local authorities affected by the measure. A conference of such is 
to be held on the 13th inst. to discuss the proposals with a view to 
united action being taken. The question of subsequent purchase will 
be raised in connection with the company’s proposal to make a single 
annual statement of accounts in respect of ali its undertakings instead 
of a separate account for each concern. 

The Parish of St. Martin-in-the-Fields has resolved upon an 
electric street lighting system. About 100 electric arc lamps are to 
be erected. 

At a meeting of the Marylebone Vestry on Friday last, a deputa- 
tion was received on the subject of electric lighting in the parish ; 
it was stated that the supply had failed even during the past week, 
and the deputation urged the Vestry to take the matter into its own 
hands. After a long discussion the Vestry resolved to apply to the 
Board of Trade for a provisional order for electricity supply. 

The County Oouncil having received notice from the Oharing Cross 
Electricity Sapply Corporation of its intention to lay mains along 
the Victoria Embankment and certain streets, bas sanctioned the 
performance of the work so far as its jurisdiction extends, subject to 
the usual conditions. 

The Electric Lighting Committee of the Paddington Vestry re- 
ported that it had considered the petition with regard to the com- 
plaints against the Metropolitan Electric Supply Company, referred 
to it at the last meeting of the Vestry, and after consulting its 
solicitor, had come to the conclusion, that whilst it would bring pres- 
sure to bear on the company to fulfil their obligations, it was beyoud 
its power to interfere in the cases of private consumers, who must 
take proceedings for themselves. The report was adopted. 


North Wales.— The Committee of Visitors of the 
County Lunatic Asylum have decided to proceed with the electric 
lighting of the buildings. 

Perth (W.A.).—The half-yearly report of the Perth Gas 
Company, Limited, shows a profit balance of £2,604 on a turnover of 
£8,357 in the electricity department; the capital expended is atout 
£32,000. The gas undertaking, which shows practically the same 
turnover and net profit, has cost about £45,000, so that the electrica 
branch is seen to be a far better inveatment than the gas works. 


Redruth.—The District Council has passed a resolution 
authorising the Urban Electric Supply Company, Limited, to apply 
to the Board of Trade for a provisional order for the supply of elec- 
tricity in the district. 


Rhondda,—The District Council will oppose the scheme 
of the South Wales Electrical Power Distribution Company if it 
finds that that company contemplates lighting the Rhondda district 
with electricity. 

St. Helens.—A Local Government Board inquiry was 
held on Thureday last week into the application of the Corporation 
for leave to borrow £20,000 for electric lighting purposes. There are 
now 150 consumers, with 10,612 lamps connected. The electrical 
engineer, Mr. J. 8. Highfield, gave details of the extensions which it 
is proposed to carry out, and the inquiry closed without opposition. 


Salford.—A special meeting of the Salford Town 
Council was held on the 24th ult., when it was unanimously decided 
to promote a Bill during the ensuing Session of Parliament to enable 
the Corporation to enter into agreements with the councils of districts 
adjoining the borough for the supply of electrical energy by the 
Corporation within such districts, and further to supply and deal in 
electrical motors and apparatus. 

Sculcoates—The Local Government Board has sanc- 
tioned the raising of a loan of £1,400 by the Board of Guardians 
for electric lighting purposes, the money to be repaid in 10 years. 


Sevenoaks.—The District Council, which had resolved 
to oppose the application of the Electrical Power Distribution Com- 
pany fora provisional order, but had no intenion of undertaking the 
supply of electricity on its own account, has been induced to recon- 
sider the matter. The company undertakes to sell its order to the 
Council, should the latter so desire, on or before September 30th, 
1900, at cost price, provided that, if the Council does not forthwith 
proceed with the work, the order shall be returned to the c)mpany 
By this means the company will be able to avoid the loss of a year. 
Acting on Mr. Hawtayne’s advice, the Oouncil has provisionally 
agreed to this arrangement. ; 
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Shipley.—The District Council has resolved that Mr, 
R. Quin, of Blackpool, be appointed electrical engineer for carryin 

out the electricity supply scheme, and that he prepare plans and esti- 
mates for the purpose of making application to the Local Govern- 
ment Board for sanction to a loan for £22,000. 


South Wales.—The Risca District Council has decided 
to oppose the Bill bring promoted by the South Wales Electrical 
Power Distribution Company. 


Smethwick.—An electric ligkting plant of 120 HP. is 
now being put down for Messrs. Mitchells & Buttes, Limited, of the 
Cape Hill Brewery, Smethwich, consisting of two dynamos driven 
by Orossley gas engines. The installation is on the three-wire system 
with accumulators, and the whole of the buildings are served by under- 
ground mains laid by Messrs. Callenders. The consulting engineers 
are Messrs. Harrap, Hewett & Duffield. 


Swinton and Pendl«bury.—The District Council bas 
resolved to adopt electric lighting, and will shortly call in an engineer 
to draw up a scheme. 


Train Lighting—From a report recently made by 
Messrs. Preece and Cardew on the cost of lighting railway carriages 
by electricity, says the Railway Times, it appears that the total annual 
cost per coach would be £13 16s. 6d., based on the cost cf fitting and 
running 400 coaches with an average of 12 lamps of 8-c Pp. per coach. 
The total capital outlay for lighting this number of coaches is esti- 
mated at £32,000. These figures somewhat exceed those contained 


Twickenham.—The District Council has refused to 
consent to the tin. of the Richmond Electric Light and 
Power Company, Limited, to the Board of Trade for a provisional 
order for the supply of electricity in the district. ‘ 


Walker.—A Local Government Board inquiry was held 
last week respecting the application of the Walker Urban District 
Council for leave to borrow the eum of £28,356 for electricity supply 
and refuse destruction works. The application was opposed by the 
North-Eastern Railway Company, the Walker Coal Company, Messrs. 
Armstrong, Mitchell & Co., Mr. Wigham Richardson and others. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Birkdale.—The District Council will oppose the South- 
= Extension and Tramway Bill, and it is intimating to the Birk- 

le and Southport Tramways Company its desire to purchase that 
part of its undertaking within the Birkdale district. The Oouncil 
proposes to transfer its electric lighting powers to the British Electric 
Traction Oompany or other approved company. A site for electricity 
works is being purchased off Shaftesbury Road. 


Bombay.—The question of the municipalisation of tram- 


the former city, however, tramways are already driven by electric 
traction, which is not the case in the younger presidency. But there, 
too, says Indian Engineering, the Bombay Tramway Oompany has 
applied to the Municipality to convert horse into electric traction. 
The proposal was placed re the Corporation at its mesting last 
month, when a strong committee was nominated to seriously examine 
it, and make a report thereon. 


Bristol—The work of converting the Bristol horse 
tramways to electric lines is still engaging a large number of work- 
men. Wocd paving is largely used in the city, and in such cases the 
tramway operations are rather troublesome in their nature, owing to 
the solidity of the corcrete which the Corporation provide as a 
foundation for the paving blocks. The work of cutting through this 
layer of concreté is almost as difficult as if a foot of rock had to be 
excavated, and this has to be done as a preliminary to laying new 
lines, to a emaller extent when bonding existing lines, and on a large 
scale in Jaying the cables. The company, of course, put down equall 

solid foundations in restoring the road, after their operations. 5 
red Australian wood is being used largely for their wood paving, its 
durability and cheapness making it far euperior to the soft wood from 
Sweden. The metals are linked by substantial copper bonds—a pair 
being used at each joint. To carr> the underground cables an 
extensive system of pipes beneath the roadways is being provided. 
Excavation for these is in places carried to a considerable 
depth, and the work has proved a heavy one. The trench 
. is given a bottom of concrete; on this three or more pipes are laid, 
then there is another layer of concrete followed by a further row of 
pipes, and so on as requi Six or more pipes are common on main 
lines, but in certain parts a much larger number is used. The pipes 
are of riveted iron, cement lined, and the socketing is made secure 
by cementing. At short intervals in these underground conduits 
brick chambers are introduced; they are solidly constructed, and 
the road above them is carried on iron girders supporting concrete. 
Each chamber has a manhole. Span wires to support the trolley wire 
are almost general, and Bristol pavements being as a rule narrow, a 
certain amount of grambling is heard at the obstruction of the poles 
erected at short intervals in the kerbs on both sides cf the road. 


in a report on the same subject by Mr. Worby Beaumont some months ~ 


ways is just now to the front, both in Madras and in Bombay. In ~ 


A ents between the Sanitary Committee and the tramway com. 
pany have been going more smoothly of late, bat a cause of difference 
has now arisen with respect to the widening of Lawrence Hill railway 
bridge on part of the system already electrically worked. The 
Sanitary Committee say the need of widening was hastened by the 
tramway traffic, and the improvement having cost the city £25,000, 
they met the request by the company to substitute double lines for the 
present single line over the widened bridge by the condition that the 
company should, as some contribution to the work, lay the widened 
bridge roadway with wood. The company declined to do more than the 
space between the lines and an 18-inch margin outside the metals, 
Laying wood on the rest of the road, as the Committee desire, would 
cost them £1,950 more. As a result the relations between the 
pre ae f and Oommittee may be again described as somewhat 


Clontarf and Hill of Howth.—Last week in the 
Dublin Court of Appeal, before the Lord Chancellor, Lord Justice 
Fitzgibbon, and Lord Justice Holmes, the hearing of the appeal of 
the Clontarf and Hill of Howth Tramway Company against the 
decree of the Master of the Rolls, in the action brought by Lord 
Ardilaun to restrain that company from carrying out certain wok: 
in connection with the construction of its Olontarf and Hill of Howth 
line, was resumed. Judgment was reserved. 


Darlington.—lIt is stated that the differences between the 
Corporation and the Imperial Tramway Company are likely to be 
arranged, having been narrowed down tocomparatively minor points. 
The Corporation, who are to supply the electric power from their new 
works, which are being constructed, are also arranging to light the 
main thoroughfares by the electric light. 


Dublin.—A motion came before the Lord Chief Justice 
and Justices Boyd and Kenny in the Dublin Queen’s Bench Court 
last week for a new frial of Harten v. Dublin Southern District Tram- 
way Company, which came before Mr. Justice Johnson last term and 
ended with a verdict for the plaintiff for £666. The plaintiff was a 
publican resident in Upper George’s Street, Kingstown, and the 
alleged cause of action was that the defendants on divers dates in 
1895 and 1896 wrongfully altered the road and footpath running in 
front of the plaintiff's shop, and obstructed and interfered with the 
access to it. There were several defences pleaded—first, a traverse 
cf the alleged acts, and next a justification under their order in 
Council, and, thirdly, they justified under the authority of the 
Kingetown Commissioners, who, they alleged, had statutory power 
and authority to alter the levels of the streets. The alterations of 
which the plaintiff complained had been made by the alteration of 
the level of street. at the time of the relaying of the tram lines for 
the electric tramway. In his Lordship’s opinion, the real cause of 
action was not the lowering of the street, but the lowering of the 
pathway and the making of a second step at the entrance of the 
plaintiff's shop. He was of opinion that the defendants were not 
responsible for the lowering of the footpaths, and as regards the 
lowering of the roadway they were justified in doing it under the 
authority of the town surveyor of the Kingstown Oommissioners. 
The verdict should be entered for the defendants. Mr. Justice Boyd 
and Mr. Justice Kenny concurred. Judgment was entered for the 
defendants, with costs of the motion. . 


Halifax.—The Tramways Committee on 25th ult. had 
before them a letter from Elland District Council intimating that they 
intended to oppose in Parliament the Halifax Corporation Bill in 
regard to the proposed Hlland tramway, but ssking that they might 
have an interview with the Committee. It was resolved to reply that, 
as the District Council had decided to oppose the Bill, there was no 
need for any further communication between the two bodies. The 
suggested interview was accordingly declined. 


Leith.—A deputation from the Leith Town Council, 
including the electrical engineer (Mr. Bryson) and the surveyor, con- 
ferred witb the directors of the Edinburgh and District Tramways 
Company last week. The Council had previously passed a resolution 
to endeavour to arrange with the two tramway companies as to the 
purchase of the Leith tramways and their subsequent leasing to the 
Edinburgh and District Oouncil. The Council’s proposal as a basis 
of negotiation provided for extending the cable traction from Pilrig 
to the foot of Leith Walk, and converting the other lines withia the 
burgh to electrical traction. In the course of the conference it was 
stated that the company would be very glad to co-operate with the 
Leith Corporation in the manner proposed, but asked for information 
as to the probable capital involved in the purchase of the Leith tram- 
ber ps the cost of extending the cable line to the foot of Leith Walk, 
and also the cost of constructing and equipping the other tramway 
lines within the burgh for electrical traction. Mr. Bryson, electrical 
engineer, stated that, as far as he could calculate at present, the cost 
of constructing and equipping the horse tramways for electric trac- 
tion would be about £15,000 per mile, and that the electric energy 
could be supplied by Leith to the company for about 14d. per unit. 
As to the cost of extending the cable lines from Pilrig to the foot of 
Leith Walk, Mr. Kerr, of Messrs. Dick, Kerr & Co., promised to send 
to the town clerk of Leith a probable estimate of the cost. The 
tramways company, through Mr, Fleming, thought that in going into 
this question it might be as well not to attempt to equip all at once 
the tramway lines in Leith for electric traction, but to leaye them to 
be worked with horses for, say, two or three years, which would enable 
them to work off their horses and plant. In the shape of horses and 
cars, there would be a saving to the Corporation and the company. 
The Leith deputation considered that this was not unreasonable. 


After conferring with the Leith Company, a further inter view will _ 
be arranged. 
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Liverpool.—Sir Francis Marindin has made a Board of 
Trade insvection of the Aintree and Fazakerley, Cabbage Hall and 
Oakfield Boad, and the Stanley Road sections of the electric tram- 
lines, and expressed satisfaction with the work. 


Liverpool Overhead Railway.—The Liverpool Over- 
head Railway Bill now before Parliament contains powers to con- 
struct extensions of the present system in Seaforth, Bootle, and 
Toxteth Park. Power is also sought for widening the main line on 
both sides, commencing at a point 98 yards north of the north end of 
the western platform of the Pierhead Station, and terminating at a 
point 133 yards south of the north end of the platform. 


London, §8.E—The South-Eastern Metropolitan Tram- 
ways Company has deposited a Bill for powers to construct over 11 
miles of extensions, principally in Lewisham, including an extension 
from Rashey Green to South Norwood. It is proposed to carry out 
eight sections of street wideningsin Lewisham, Oroydon, and Bromley, 
and power is sought to acquire certain lands near the Orystal 
Palace Gas Works on which to erect a generating station for the pur- 
pose of applying electrical traction throughout the company’s system. 
Power is also sought to enter into agreements with the Corporation 
of Croydon, the Beckenham Urban District Council, and the Black- 
heath and Greenwich District Electric Lighting Company, Limited, 
for the supply of electricity in bulk. The new share and loan 
capital proposed to be authorised is £312,500, of which £62,500 may 
be raised on mortgage. . 


London Electric Railway Schemes.—The Brompton 
and Piccadilly Circus Rsilway Company are going for powers to 
extend the time for the compulsory purchase of lands and for the 
constraction and completion of their railway. 

The Baker Street and Waterloo Railway Company propose to 
extend their authorised railways to Bishop’s Road, Paddington, in 
one direction, and in others to near Oakley Street, Westminster 
Bridge Road, to the Blind Schools, and to the New Kent Road, with 
subways for foot passengers at Bishop’s Road, snd to the Elephant 
and Oastle Station of the City and South London Railway. 

The Act authorising the City and South London Railway Company 
to meke the underground railway to Islington, now in course of con- 
struction,limits the internal diameter of the station tunnels to 23 feet. 
The company now say that it would greatly facilitate the working 
of the traffic on the line i? the tunnel for the station at the terminus at 
Islington were constructed of larger dimensions, and they are accord- 
ingly going to Parliament for powers to enable them to make that 
station tunnel with an internal diameter not exceeding 30 feet. 

The Charing Cross, Euston and Hampstead Railway Company are 
going to Parliament for an extension of time for the compulsory 
purchase of certain lands, and for the construction of certain of their 
authorised railways. 


Manchester to Liverpool.—A deputation of gentlemen 
interested in the promotion of the pro electric railway between 
Manchester and Liverpool waited on 26th ult. on the Parliamentary 
Sub-committee of the Manchester City Council fo submit plans of 
the undertaking so far as they may affect property within the city 
boundary. The Oommiteee appointed the Lord Mayor and Mr. 


Alderman Southern to treat in future with the company’s repre- - 


sentatives. 


The Metropolitan Railway and Electric Traction.— 
At the meeting of the Metropolitan Railway Company last week, Mr. 
John Bell referred to the electric traction question as follows :—' He 
might say, in regard to the experiments in electrical traction between 
Earl’s Court and High Street, Kensington, that the board felt 
some disappointment that the experiments had not yet been com- 
pee They were therefore unable to make any definite statement 

regard to the result. The experiments had been generally con- 
ducted after the traffic had ceased at night, and on Sundays, but this 
was not a fair test, and the directors regretted that the experiments 
had not reached a stage which enabled them to make any communi- 
cation to the proprietors as regarded any definite result. They might, 
however, rest assured that the question of the adoption of electrical 
traction was one which was exercising the board’s very careful atten- 
tion, and he might state that they had tried other experiments on a 
piece of line at Wembley Park, which, so far as they had gone, had 
given the directors and ¢ fficials an amount of valuable information 
which could not have been obtained in any other way, and which 
would assist materially in solving the difficulties of applying elec- 
trical traction to the working of the railway. The » moreover, 
considered that these additional experiments bad been valuable in 
training the engineering staff at Neasden in the use of the new 
tractive power. The question of dealing with the cost of the experi- 
ments would be considered hereafter, and in all probability the pro- 
prietors would be recommended to charge it to the reserve fund.” 
Sir E. H. Galsworthy expressed his opinion that the reserve fond was 
the right source from which to take the expenses that had been 
incurred in connection with the experiments with electrical traction. 
The chairman stated that the trains at Wembley Park, in connection 
with which the electrical experiments referred to had been made, 
were loaded, but, of course, not with passengers, the trains had been 
made up tothe same weight, or a greater weight, than those which 
Yan on their ordinary circle line. Whatgthe directors had desired to 
know in regard to the electrical experiments was the result of work- 
ing by electric traction from day to day on a commercial basis, and 
he thought that the experience which had been obtained by them 
through the experiments at Wembley Park would enable them to 
jadge whether the expense was justi 


t for the 8 of light rail roposed to be constructed b: 
the Middlesex County 81,000. 


Paris Metropolitan Railway.—The Daily Chronicle 
Paris correspondent says that the construction of the new —— 
railway is being pushed forward with vigour in order that the line 
may be open for the Exhibition. The second series of tunnels, which 
will run between the Porte Maillot and the Place de la Nation, vid 
the outer boulevards, has been begun. Parisians will be glad when 
the railway is finished, as many streets are now encumbered owing to 
its construction. The appearance of some suggests the barricaded 
boulevards of the Commune. 


Plymouth.—The General Tolls Company, Limited, has 
presented a memorial to the Examiners of Private Bills complaining 
that the Plymouth, Stonehouse and Devonport Tramways Company 
has failed to comply with the standing orders in respect of the pro- 
motion of its Bill for next session. The memorialists complain 
principally of the clause in the Bill by which it is proposed to enable 
the company to use electrical power. This power, they contend, 
amounts, in this instance, to the making of tramways in the place of 
the existing tramways of the company, and that, therefore, the 
ge — applicable to new tramways ought to have been com- 
plied with. 


St. Helens.—On 30th olt. Mr. A. P. Trotter, an inspector 
of the Board of Trade, held an inquiry into an application of the 
Corporation for sanction to borrow £25,000 for an extension of the 
tramways in the borough and district. The town clerk (Mr. G. W. 
Bailey) explained that one loan of £25,000 had been sanctioned by 
the Board, but this had been overspent to the extent of £886 without 
the full proposals having been carried out. This was in consequence 
of necestary extensions of the generating plant. The extensions will 
cost £17,138, which, with £6995 for extension of the generating 
station and the amount overspent on the original loan, would bring 
the total nearly to the £25,000. Mr. J. S. Highfield, electrical 
engineer, explained the details. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Rights in the Philippines.—A representative 
of the Eastern Extension Telegraph Company has submitted a notice 
of prior rights to the Commerce Committee of the American House of 
Representatives in the matter of the cable to the Philippines. It is 
maintained that the Spanish grants are binding on the United States, 
which could not lay a cable to Manila without extinguishing existing 
rights in some regular way. A Bill to pay the company its expenses 
for repairing the Manila-Hong Kong cable, cut by Admiral Dewey, 
was discussed in the House last week. No action was taken on it. 


Glasgow Telephones.—In the Glasgow Oourt of Session 
last week judgment was given in the appeal case, City of Glasgow 
v. Order of Railway and Oanal Commission. The Lord Presi- 
dent said that on December 21st, 1898, the Postmaster-General 
required the Corporation within 21 days to give their consent to the 
placing of certain lines of telegraph in, under, upon, over, along, or 
across certain streets or public roads in Glasgow. On January 10th, 
1899, the Corporation informed the Postmaster-General in writing 
that they were prepared to give their consent, provided the consent 
was not to be made applicable to the purposes of any private company 
or individual, whose application, if made direct to the Corporation, 
could be refused by them without right of appeal, and on February 
17th, 1899, the Postmaster-General intimated in writing to the Cor- 

ration that he objected to the condition which the Corporation 

ad attached totheir consent. A difference thus arose between the 
Postmaster-General and the Oorporation, and the difference was, 
under the Telegraph Act, 1878, referred to the Sheriff of Lanarkshire, 
and heard and determined by him. By his award, dated April 22nd, 
1899, he awarded and ordered that the condition above mentioned 
ought not to be attached to the consent of the Corporation, and he 
further awarded, ordered, and consented that the Postmaster- 
General should be at liberty to place a line or lines of underground 
telegraphs in or under the streets mentioned in the notice dated 
December 21st, 1898, and along the routes therein specified. On May 
5th, 1899, the Corporation gave notice in writing to the Postmaster- 
General that they were dissatisfied with the award of the Sheriff, and 
they thereby required that the difference which had arisen between 
the Postmaster-General and the Corporation should be referred to the 
Railway and Canal Commissioners. In the reference to the Railway 
and Oanal Commissioners, the Postmaster-General contended that 
the condition attached by the Corporation to their consent was an 
unreasonable and improper condition, and that the orderand award of 
the Sheriff that the condition ought not to be attached to the consent 
of the Corporation was reasonable and just, and further, that 
the consent given in the Sheriff's award was reasonable and just. 
Ia the reference to the Railway and Canal Oommissioners, the 
Corporation submitted that the consent given in the Sheriff's awa r 
was unreasonable and unjust on account of the facts and reasons 
which they set forth in detail in their pleadings and evidence. By 
order, dated August 12th, 1899, the Railway and Canal Commissioners 
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determined that the conditions demanded by the Corporation ought 
not to be attached to the consent of the Corporation, and further 
ordered and consented that the Postmaster-General should be at 
liberty to place lines of underground telegraphs under the streets 
mentioned. By note of appeal, deted August 25tb, 1899, the Cor- 
poration appealed to this Court against the order of the Railway and 
Canal Commissioners, and the Postmaster-General maintained that 
the appeal was incompetent. The Lord-President now said that he 
thought, and he gave reasons for his judgment, that the question 
brought before them by the appeal was not one of law, and, conse- 
quently, that they had no jurisdiction to entertain it. The other 
judges concurred. Replying to Mr. Johnston, for the Postmaster- 
General, the Lord-President said that there were two decisions 
against the Corporation already, and there could be no reason against 
giving expenses to the Postmaster-General. 

The draft of the telephone license has been adjusted between the 
Corporation and the Post Office. It was approved at a meeting of 
the committee last week, and the minute came before the Town 
Council yesterday (Thursday). 


The New German Atlantic Cable.—The first report of 
the German Atlantic Telegraph Company (Deutsch-Atlantische 
Telegrafen Gesellschaft) deals (says the financial press) at some 
length with the progress of the scheme for the establishment of an 
iad:.,end:2 cable from Borkum, vid the Azores, to New York. It 
appears that the company, which was formed in February, 1899, 
entered into an agreement in May of that year with the firm of 
Felten & Guilleaume and the German Government in regard to the 
matter, and some of the details of the arrangements will be of con- 
siderable interest in this country. The report points out that the 
concession granted by the Government to the firm for the establish- 
ment of the cable is for 40 years from the commencement of work- 
ing, and that the laying of the cable is to be finished by October. 1st, 
1900. In case the cable is found to be inadequate for dealing with 
the traffic, the undertakers will be justified in laying a second cable 
for the duration of the concession. The German Postal authorities 
will operate the cable from the German terminal point, whilst the 
undertakers are to work and maintain the line at the Azores and on 
the North American side. The cable is in the first instance intended 
to deal with the telegraphic service between Germany or its Hinter- 
lands and America  § vice versd, but Peru, Brazil, and the other 
South American States are excluded from its sphere of activity. As 
to the working of the line, the German Government will pay to the 
undertakers a fixed sum of £70,000 per annum until the expiration 
of the concession, and it will receive the revenue from messages 
sent in both directions between Germany and America to the 
extent of £85,000 per annum. When the receipts exceed £85,000 
the German Government will, under certain conditions, participate in 
the excess at the rate of 25 centimes per word. The under 
are pledged to take over the cable line of the Deutsche See Telegrafen 
Gesellshaft from Borkum to Vigo not later than by the end of 1904. 
After prolonged negotiations, the company has obtained permission 
to land the cable in the United States, whilst a landing position at the 
’ Azores has been secured through the intermediary of the European 
and Azores Telegraph Company, which will receive £2,500 for afford- 
ing the necessary facilities. As soon as the working of the cable yields 
a dividend exceeding 8 per cent., the company undertakes to lay a 
cable between Fayal and Santa Maria, in the Azores. A further con- 
dition for the laying of the cable at the Azores was that the cable 
should be ordered from the Telegraph Construction and Maintenance 
Company. The cost of the cable, which will have a length of 4,366 
nautical miles, amounts to £935,000, including laying. It is estimated 
that the cable, which is expected to deal with 8,000,000 words per 
annum, will be completed and set in operation before October, which 
month is specified in the sgreement. Arrangements have been made 
with the Commercial Cable Company whereby the latter places its 
comprehensive network at the disposal of the company for the 
despatch of telegrams along the new cable to Germany, and provision 
has been made for the transmission of messages by other routes in 
_ case of any interruption in the working of the new cable. The capital 
of the new company, whose founders include the Schaffhausen Bank- 
_ verein, the Dresden Bank, the Diskonto Gesellschaft, ard the 
—_—* Bank, is £1,000,000, of which £700,000 has already been 
paid up. ‘ 


The Pacific Cable—The Sydney Daily Telegraph for 
December 14th says:—“ H.M.8. Zgeria, one of the Pacific squadron, 
recently returned to Esquimalt, having completed her survey for the 
proposed British Pacific cable. The ship had been absent on the 
work four months and three days. The nature of the Zgeria’s work, 
and, in fact, the result of it, as far as Honolulu, has already been 
published. That beyond was to a point north of the Fanning 
Islands, where H.M.8. Penguin left off work. Soundings were taken 
every 20 miles over the whole route, three being made a day and one 
each day on the return voyage. The course was as direct as it could 
be, and from Cape Flattery to Honolulu the distance was found to 
be 2,500 miles. The depth was very great, but averaged, it is 
understood, from 2,000 to 3,000 fathoms, one place having been 
found where 3,900 fathoms were measured.” 

A Reuter despatch from Toronto says that the British Empire 
League has passed a resolution, proposed by Sir Sandford Fiem- 
ing, and seconded by Colonel Denison, urging that Canada should 
promptly ask the Imperial Government and the New South Wales 
Government to refuse assent to any agreement granting concessions 
to the Eastern Telegraph Company, unless provision were made for 
its cancellation if the public interests so demanded. The meeting 
declared its emphatic opinion that the Pacific cable scheme was 
of vital strategic importance to the Empire, and that the concession 
might prove its death blow. 


Portsmouth Telephones.—The Finance Committee of 
the Town Council will not recommend the establishment of municipal 
telephones, but advises the Council to make arrangements with the 
National Telephone Company for a cheaper service. : 


Shanghai Telephones.—In January a prospectus of the 
China Telephone Company was in circulation at Shanghai, asking 
applications for share capital in that company, which proposed to 
obtain the Municipal Council’s 30 years’ franchise for establishing 
and working a telephone exchange system there, The nominal capital 
of the company is Taels 150,000. 


The South African Cable Service—“The Eastern 
Telegraph Company informs us that the Hast Coast cable to South 
Africa was repaired on the 12th inst., of which due notice was given 
through the International Bureau on the 13th inst., and the cable 
has since been working well. They also give notice that there is no 
delay on this cable owing to the West Coast line bsing broken, and 
that the repairing ship should have been over the break in the latter 
cable on Saturday evening.” The above notice appeared in the 
Times of 29th ult. The statement as to the “ due notice given 
through the International Bureau” does not seem convincing, as on 
consulting the Journal Telegraphique published by that Bureau, 
which is dated January 25th, we fiad that the Mozambique-Lourerc ). 
Marques cable has against ita note to the effect that it is not yet 
repaired! The following is a list of recent interruptions to the 
cables which supply, or fail to supply, telegraph communication with 
South Africa :— 


; Date of Dateof | Number of 
Section. interruption. repair. |, days down. 
Laurenzo-Marques-Mozambique .. 81/10/99 15/11/99 | 15 
Aden-Zanzibar .. 25/11/99 3/12/99 | 8 
Laurenzo-Marques-Mozambique .. 18/12/99 12/1/00 25 
8t.Thomé-Loanda .. 11/12/99; =15/12/99 4 
” ” 25/1/00, 81/1/00; 6 


Taus from October 31st, 1899, till January 31st, 1900, a period of 
92 days, one or other of the cables has baen broken for a total of 58 
days, or 63 per cent. of the time. 


The St. Thomé Loanda cable has been repaired, and communication 
restored with South Africa by the West Coast routes. 


The steamship Anglia, belonging to the Telegraph Construction 
and Maintenance Company, was to leave Greenwich on Monday 
morning with about 1,900 miles of cable on board for St. Vincent, 
where it is expected she will arrive about February 9th. After two 
days for coaling she will start towards Atcension, paying out the 
cable, and if all goes well, the section should be completed by 
February 24th. Mr. Frank Lucas, the engineer in chief, and Mr. 
Thomas Olark, the electrician in chief, are in charge cf the Anglia, 
whilet the Eastern Telegraph Company is represented by Captain 
Pattison and Mr. Walter Judd. 


Telegraphic Interruptions and Repairs:— 


Down, Repaired 
West Inpres 
Jamaica-Colon June 30, 1899 ... 


Trinidad-Demerara (1891 dupli- 
cate)... Océ, 28, 1899... 
SourH AFRICAN :— 
Mozambique-Lourengo-Marques Dec. 17,1899 ... Jan. 26, 1900 
St. Thomé-Loanda eee ... Jan. 25,1900 ... Jan. 31, 1900 
Cayenne-Pinheiro ... = Oct. 11, 1899... 


Latakia-Cyprus ... ... June 20, 1899 ... 

Tarifa-Tangier Jan, 2,1900_ ... 

Serena-Valparairo ... Jan, 9,1900 ... Jan. 25, 1900 


West Inpms:— 
Communication with Les Cayes 
iti eee Nov. 21, 1899 eee eee 


( on 
SourH AFRICAN :— 

Communication with Mafeking 

and beyond ... Oct, 18, 1899 ... 
Communication with all 

beyond Orange River ... ... Oct. 18, 1899... ses 
Communication with north 

Mooi River (Natal) Oct, 22,1899 ... 


Communication with Colombia... Oct. 23,1899 ... 
Communication with Valentia 

(Venezuela) Nov. 18, 1899 ... 
Communication with all towns cf 

United States of Colombia beyond 

Buenaventura... at ... Jan, 22, 1900 ... 
Saigon-Bangkok Jan, 25, 1900 ... 
Serena-Valparaiso ... Jan, 16, 1900 ... 


Telephone on the Congo.—A Press telegram from 
Brussels announces that telephonic communication has been estab- 
lished on the Congo Railway between Boma and Kwamouth, a dis- 
tance of 450 miles. 
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CONTRACTS OPEN AND CLOSED. 


Bath.—February 12th. The Corporation invites tenders 
for high and low tension cables, arc lamps and posts, transformers, 
and sub-station and main works’ switchboards. See “ Official 
Notices” January 19th. 


Bedford.—February 6th. The Corporation wants tenders 
for a surface condenser with air and circulating pumps, and engine 
for driving same. See our “ Official Notices” January 26th. 


Belfast.—February 8th. The Electric Committee wants 
tenders for 400-kw. steam dynamos. See our “Official Notices” 
January 5th. 


Bootle.—February 17th. The Corporation wants tenders 
for underground electric cables. See “ Official Notices” January 26th. 


Bradford.— February 3rd. The Tramways Committee 
is inviting tenders for the complete electrical overhead equipment 
of about eight miles of tramway. Specifications, &c, at the City 
Surveyor’s cflice, Town Hall, on payment of £3. 


Coatbridge.—The Town Council is anxious to receive 
proposals from companies willing to lay down electric tramways. 
See “ Official Notices ” January 26th. - 


Dudley.—February 8th. The Corporation wants tenders 
for pumps, feed water heaters, ard pipe work for the electricity 
works. See “ Official Notices” January 26th. 


France.—February 15th. Tenders are being invited, 
until Fe bruary 15th, by the French Minister of Posts and Telegraphs 
in Paris for the supply of 585,250 metres of electric cables (paper 
insulated) in 12 lots. Tenders to be sent to Le Sous-Secretariat 
d’Etat des Postes et des Telegraphes, 103, Rae de Grenelle, Paris, 
whence particulars may be obtained. 


Glasgow. — February 5th. The Corporation wants 
tenders for two overhead electric travelling cranes for the tramway 
station. See “ Official Notices” January 26th. 


Glasgow.—February 17th. The Corporation is inviting 
tenders for the following :—(1) 200—800 motor car trucks; (2) 200— 
800 motors and equipments; (3) the supply, delivery, and erection 
complete of the overhead trolley constructional work required for the 
equipment of the system. Spccifications, with form of tender, &c., 
and all other information, can be obtained on application to Mr. John 
Young, general manager, 88, Renfield Street, Glasgow. A bank draft 
for £5 5s., payable to the general manager, must be sent along with 
application for specification for each item. Deposits will be returned 
on receipt of a bond-jide tender. Sealed tenders, marked “ Tramways, 
Tender for ——,” must be lodged with the Town Olerk, City Chambers, 
Glasgow, by February )7th. : 


Great Yarmouth.—February 15th. The Corporation 
wants tenders for two water-tube boilers and three 200-xw. con- 
tinuous current steam dynamos. See “ Official Notices” Jan. 19th. 


Hastings—February 12th. The Corporation wants 
tenders for 12 20-xw. alternating current transformers and sub- 
station switch gear. See “ Official Notices” January 26th. 


Horsham.—March Ist. The Urban District Council 
is wanting tenders for water-tube boilers, pipework, two steam 
dynamos, batteries, switchboard, 6-ton overhead traveller, mains, road 
work, enclosed arcs, and station lighting. See “ Official Notices” 
January 26th. - 

Hull.—February 19th. The Corporation wants tenders 
for 35 double motor equipments and 10 car bodies. See “Official 
Notices” January 26th. 

Iaverness.—Febroary 8th. The Town Council wants 
tenders for two 200-kw. steam dynamos, fuel economiser, motor 
balancer and booster, battery, three water-tube boilers, overhead 
traveller, switchboards, station lighting, arc lamps, feeders and dis- 
tributors, joint and service boxes and service cables, meters, tools, &c. 
See “ Official Notices” January 26th. 

Keighley.—February 3rd. The Corporation wants 
tenders for two Lancashire boilers, mechanical stokers, economisers, 
feed pumps, one 120 and one 200-xw. high speed continuous current 
steam dynamos. See “ Official Notices” January 19th. 


Leyton.—February 14th. The Electric Lighting Com- 
mittee wants tenders for a switchboard for the new electric light 
works, See “ Official Notices” January 19th. 


London,—February 5th. The Postmaster-General is 
inviting tenders for underground work, including laying conduits and 
pipes for telephone purposes in several parts of the metropolis. See 
“ Official Notices” January 19th. 

Melbourne.—March 1st. The Corporation is wanting 
tenders for boilers, engines, dynamcs, switchboard, feeders, mains, arc 
light leads, accumulators, &c., for electric lighting. See “ Official 
Notices ” December 22nd. 

Newcastle-on-Tyne.—March 2nd. The Tramways 
Committee wants tenders for 130 car bodies, trucks, and electrical 
¢qaipment for same. See “ Official Notices” tc-day. 


Newington.—February 20th. The Vestry wants tenders 
for two water-tube boilers, feed pump and extensions to steam 


= water mains at the electricity works. See “Official Notices” 
ay. 
Rochdale.—February 28th. The Corporation wants 
tenders for electricity meters. See “ Official Notices” to-day. 
Stoke-upon-Trent. — February 13th. The Guardians 
want tenders for the electric lighting of a portion of the workhouse 
premises. See “ Official Notices ” January 19th. 
Sunderland.—The Corporation wants tenders for a tram- 
ways switchboard. Sce “ Official Notices” January 12th. 
Tunbridge Wells.—February 5th. The Corporation 
wants tenders for the eupply of two Lancashire boilers for the 
electricity works. See ‘' Official Notices” January 19th. 
Walthamstow —February 23rd. The District Council 
wants tenders for the supply of electric lighting and Dowson gas 
_ at the Isolation Hospital, Chingford. Sse “ Official Notices ” 
York.—The Corporation invites tenders for the con- 
version of the wiring of the Courts of Justice to suit higher voltage. 
See “ Official Nofices ” January 26th. 


CLOSED. 


Aberdeen.—The Gas and Electric Lighting Committee 
has accepted the offer of the British Westinghouse Company to 
supply an engine and dynamo at a cost of £5,092. The engineer's 
report as to the proposed new works was deferred to a special meet- 
ing. A sub-committee was appointed to inquire into the alleged 
smoke nuisance in connection with the works at Cotton Street. 


Bedford.—At a meeting of the Town Council on the 
24th ult., the tender of Messrs. W. H. Allen & Son for a 420-5 HP. 
engine, at a cost of £1,600, and that of Mesers. Rosling & Appleby 
for a 250-Kw. alternator for £1,200, was accepted. 


Birkenhead.—The order for the mechanical stokers, 
including a special motor for driving same, for the Birkenhead elec- 
tric ligbt station, has been received by Messrs. W. B. Haigh & Oo., 
Limited. 

Glasgow.—At a meeting of the Tramway Committee last 
week the following contracts were fixed in connection with the new 
power station at Port Dandas :—Tunnel under the canal, Morton and 
Anderson, Glasgow, £1,400; steel flues, Mechan & Sons, Glasgow, 
£4,095; |water storage tanks, Hanna, Donald, & Wilson, Paisley, 
£725 ; coal and ash conveying plant, Mirrlees, Watson & Yaryan 
Company, Limited, Glasgow, £9,990; mechanical stokers, eight pairs 
to Babcock & Wilcox, Limited, Renfrew, and eight pairs to Vickers 
and Oo., Marchester. 

Hackney.—The Vestry has placed the refuse destructor 
contract with Messrs. Hughes & Stirling, of Arundel Street, W.O., at 
£24,495, this being the lowest tender in strict compliance with the 
specification. 

Manchester.—The Electricity Committee has decided to 
accept a tender to supply two generators, exch of 1,000 H.P., for the 
electric station, at a cost of £9,000. 


Shoreditch.—The Vestry has contracted with Messrs. 
McFarlane & Oo. for the supply of 32 lamp columns, at £4 103. each. 


Southampton.—The Tramways Committee has con- 
tracted with Messrs. Macartney, McElroy & Co., Limited, at £225 10s. 
for lighting the Shirley tramway depot by electricity. 


Wrex.am.—The Council on Tuesday accepted the 
following tenders in connection with the electricity supply works:— 
Messrs. Babcock & Wilcock, £2,527; the Lancasbire Dynamo and 
Motor Company, £7,286 10s.; Messrs. Brook, Hirst & Oo., £589; the 
S‘. Helens Cable Company, £4,499 1le. 7d. ; the Chloride Company, 
£991; Messrs. Carrick & Ritchie, £140; Messrs. Davies Brothers, 
£1,112, for alteration of buildings. 


York.—The tenders submitted for electric wiring at the 
Guildhall and municipal offices numbered 21, and ranged from £87 3s. 
to £730, those for the Mansion House ranging from £79 18s. 9d, to 
£282. These figures are about the most remarkable we have ever 
seen; of course, we make this remark in the absence of information 
as to whether tendering was done to one specification, and as to how 
far the stipulations contained therein were adhered to by the ten- 
derers. Some of them quoted for wood casing, others for Simplex, 
brazed, and steel tubings. The contract for both the offices and the 
Mansion House has been given to Messrs, Ensor, Brentnall & Co., at 
£154 13s, and £144 17s. respectively. 


FORTHCOMING EVENTS. 


Friday, February 2nd.—Royal Institution. Mr. G. Marconi lectures 
on “ Wireless Telegraphy.” 
Institution of Junior Engineers. Paper on “Arc Lamps 
and Arc Lighting,” by H. G. Cotsworth. 
At 2.30 p.m. Institution of Civil Engineers. Students 
visit to the electrical works of the London United 
Tramways, Limited, Chiswick. 
Monday, February 5th.—At 7.30 p.m. Society of Engineers (Royal 
United Service Institution, Whitehall). Presentation 
of premiums. Inaugural address by Mr. Henry O’Connor. 


OPEN. 
3 of the 
i, asking 
posed to 
__| 
15 
riod of 
of 58 
lication 
1900 
|| 
from 
stab- 


184 


Thursday, February 8th—At8 p.m. The Institution of Electrical 
Engineers. “The Standardisation of Electrical Engi- 
neering Plant.” By R. P. Sellon, member. 

Friday, February 9th.—At 5 p.m. Physical Society. Annual 

meeting. Address by the President, Prof. O. J. ge, 

D.8c., F.R.8. 

Saturday, February 10th.—The Institution of Electrical Engineers. 

Students’ visit to Mesers. Siemens, Bros. & Oo’s Works, 

Woolwich. Train leayes Charing Cross for Charlton 

at 9.20 a.m. 

Friday, February 16tb.—At 7 p.m. Northern Society of Electrical 

Engineers, Annual dinner at the Grand Hotel, Man- 

chester, Mr. Ferranti presiding. 

Wednesday, February 28th—At 8 pm. Society of Arts. Prof. 

Carus-Wilson on “The Electrical Induction Motor on 

Mountain Railways.” 


HOMES FOR DISCHARGED SOLDIERS. 


WE have been asked to bring before our readers a project 
which cannot fail to appeal to their sympathy. Amid the 
excitement and clamour of warfare, which are brought 
vividly home to us by the space-destroying telegraph, and the 
parting cheers to our brave soldiers as they set out in health 
and strength to southern shores, we are too apt to forget the 
reverse of the picture—thefever-stricken invalid, the maimed 
and battered soldier who has offered his life and given his 
very limbs, his means of livelihood, for his country, and 
returns with no brighter prospect than that of dragging out 
his days on a meagre pittance, barely sufficient to keep body 
and soul together ! 

We can do nothing for the heroes who have yielded up 
their lives in our behalf; but we can provide for these 
victims of the strife, and it is our bounden duty to do so to 
_ the best of our ability. 

With this object in view, at thesuggestion of Mr. Edwin 
O. Sache, an influential committee has been formed, con- 
sisting of leading representatives of the building trades; and 
it has been decided to erect and equip six cottage homes, 
containing 100 beds, together with a large recreation-room 
and workshop, and the necessary offices, and to present them 
as the Building Trades’ Gift to the Nation. 

The gift is primarily intended to take the form of contri- 
butions in kind, but where this is not possible or convenient 
it is hoped that firms will assist with cheques, to meet such 
needs as cannot be gratuitously supplied. ee 

The administrative work and the construction of the homes 
will be in the hands of a small executive, of which Mr. T. F. 
Rider is the honora 
Place, Pall Mall, 8.W. Mr. Max Byng has been appointed 
honorary steward for the electrical section of the under- 
taking, and will be glad to receive contributions in kind. 

The publishers of the ELxcrricat Review, Messrs. H. 
Alabaster, Gatehouse & Co., have been requested by the 
steward to act as honorary treasurers to the fund for the 
electrical section, and will gratefully acknowledge all cheques 
that may be forwarded, 

It is proposed aleo to publish in the ELEcTRICAL REVIEW 
the list of contributions, whether cash or otherwise, as re- 
ceived or notified. 

We reproduce below a schedule of the materials which will 
be required. Further particulars may be obtained from the 
steward, whose offices are at 69, Queen Victoria Street, E.0. 

It would be invidious to select, from the list of donors who 

have already contributed, any names in particular; but we 
may say that up to the 31st ult. huge quantities of bricks, 
slatee, cement, lime, ironwork, woodwork, slagwool, doors, 
kitchen opm &c., had been promised, as well as 
over £300 in cash. 
Arrangements have been made by which workmen who 
sympathise with the scheme will be enabled to assist, the 
whole of their contributions being devoted to the cost of the 
labour of erecting the buildings. 


Transvaal War.— Building Trades’ Gift to the Nation. 


Homes for Discharged Soldiers.—Specification for Electric 
Lighting. 


Larce Buitpine. 
There are seven of these buildings. (Six homer, one special block.) 
Ground FLoor, 8 16 
Pts. c.P. SW. 


Lobby.—1 2-light ceiling or lantern fitting | 
Outside Front Door.—1 1-light wrought-iron bracket .. 

1 l-light pendant with fancyshade .. « 1 1 


secretary, with offices at 1, Waterloo - 
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8 16 
Pts. .P.c.P. sw, 
Room.—4 8-light ball pendants or electroliers with 
Reading m.—1 8-light ball pendant or electrolier with 
Caretaker’s Room.—1 2-light ball pendant or electrolier with T 
1 wall plug with small standard lamp .. es 
W.C.’s.—2 1-light halfway bulkhead rea 
Lobby.—8 1-light enamelled shade pendants .. 
Corridor.—1 enamelled shade pendant... | gal 
Two Bath Rooms.—1 enamelled shade pendant in each | 
Locker Room.—2 enamelled shade pendants | 
Boxes, Boots.—2 enamelled shade pendants | pal 
Verandah.—4 1-light brackets, or pendants with metal down 
rod,and shades .. ee os to 
First Foor. bo 
Halfway Landing.—1 enamelled shade pendant... .. 1 1 1 4 
15 Bedrooms,—1 enamelled shade pendantin-each .. ee 15 hi 
Caretaker’s Bedroom.—l enamelled shade pendant .. 1 
1 wall plug with small standard lamp .. tr: 
Corridor Upper Hall.—4 enamelled shade pendan’ | 
Sink and W.C.—1 halfway bulkhead fittin; ee oe 
Senior Bedroom.—1 enamelled shade pen .. ee | 
Bedding.—1 Enamelled shade pendan 1 fc. 
Each of seven houses 58 41 24 51 tr 
Buiipine, 18 
There are three of these buildings. 4 P 
Grovunp Froor. fo 
Servants’ Hall.—2 enamelled shade pendants .. .. .. 2. @ 2 pi: 
Kitchen.—8 enamelled shade pendants .. 8 
Larder.—1 enamelled shade pendant 1 tc 
Corridor.— 2 enamelled shade pendants .. ee 
By Stairs—1 enamelledshade pendant... .. fee 
-C.—1 enamelled shade pendant .. ee es ee 1 
Two Covered Ways.—1 enamelled shade pendant in éach a: 2 
First Foor. Ba 
Two Nurses’ Kooms.—1 enamelled shade (ae ga ineach .. 2 .. 23 2 
Servants’ Room.—2 enamelled shade pendants .. ee ee Bee a 2 +r 
Box, Landing, Corridor.—1 enamelled shade pendant ineach 3 3 .. 8 
Two Cove! Ways.—1 enamelled shade pendant ineach .. 2 2 .. 2 
Total of three houses.. .. 28 ll 12 23 de 
There are three blocks of buildings, each comertins two large buildings, and an 
one small building in the centre, connected a y covered ways on each 
floor, 20feet long. There is also one large building alone. ho 


Themsins are brought from the engine room undcrground direct to the 
different blocks. The large blocks of three buildings have each one distributing gti 
board, dividing its own block into five circuits, as follows :— 


1, Cireuit.—Ground floor, left hand large building - .. amperes, be 
” ” ” ” ” 
ig a 
The single building has a distributing board dividing its block into two , 
circuits :— WE 
1. Circuit.—Ground floor .. 143 amperes. Cl 
Each distributing board circuit is divided into 5 ampere circuits, or less. PI 
ComPLETE QuaNTITIES FOR THE INSTALLATION OF ELECTRIC co 
Licat ti 
UNDERGROUND ConpuITs,—200 feet to carry 8 pairs 19/16 cable, and 1 pair 7/16 
cable; 415 feet to carry 1 pair, 19/16; 125 feet to carry 1 pair, 7/16. be 


CaBLE.—770 yards 19/16, insulated or bare, according to material of conduits; 


200 yards 7/16, insulated or bare, according to material of conduits; 89 coils, pk 
7/214 cable, 600 megohms; 18 coils, 8/20 cable, 600 megohms; 58 coils, 3/22 cable, 2 
600 ee 8 coils, 7/17 cable, 600 megohms; 34 coils, 7/19 cable, 600 id 
megohms. 

Cusine AND Caprinc.—10,000 feet 14 inches; 6,000 feet 13 inches; 500 feet te 


23 inches ; 500 feet 23 inches. 
426 5-ampere switches; 800 blocks for above switche: 


plugs, and ceiling hi 
roses; 14 5-ampere plugs; 14 2-light ceiling or lantern fittings, complete, with ; 


flex lampholders and shades; 7 wrought-iron brackets, water-tight, for out- W 
side, complete, with lampholders and shades; 85 8-light ball pendants or elec- 

troliers, complete, with lampholders, flex, and shades; 7.2-light ball pendants r 
or electroliers, complete, with lampholders, flex, and shades ; 14 small standard pe 


lamps, complete, with flex, lampholder, and shades; 21 bulkhead fittings (half- hi 
way), complete, with lampholders and shades; 28 brackets or metal down-rod 


ndants, complete, with lampholders and shades; 307 ceiling roses ; 307 lamp- T 
Eatdonn, with cord grip and shade carrier; 807 enamel iron shades; 7 fancy 
shades for hall lighting; 24 gross yards flexible wire; 70 5-ampere cut-out; 7 . 
8-way 5-ampere sub-circuit boards, with D.P. fuses; 10 2-way 6-ampere sub- in 
cifcuit boards, with D.P. fuses, made up of 1/20 and 1/10 ampere circuits ; ‘ 
8 5-way distributing boards, with D.P. switches and fuses, made up of 2/20- “Or 
ampere and 8/10-ampere circuits; 1 2-way distributing board, with D.P. switches 
and fuses, made up of 2/20: e and 3/10-ampere circuits; 4 lbs. India-rubber th 
strip; 6} tins I.R. solation ; 4 Ibs. prepared tape ; 80 lbs. solder; 6 Ibs. resin. 

gross screws, } inch, No. 4; 80 gross screws, 1 inch, No. 6; 15 gross eX 

screws, 24 inches, No. 10; 10 gross screws, 2 inches, No. 8. - 

56 Ibs. nch cut nails, 24 inches; 7 Ibs. French cut nails, 8 inches... id 


8 D.P. main switches, 75 amperes; 8 D.P. main fuses, 75 amperes; 1 D.P. main 
switches 25 amperes; 1 D.P. main fuse,25 amperes; 204 16-c.P. 100-volt lamps; ak 
820 8-c.p. 100-volt lamp. Note.—Itis desirable that the lamps should not take 


more than 8 watts per candle-power. The above quantities of accessories are 8I 
only what are necessary. Some spares would be acceptable, I 
Pant. m 


It is desired to lay down a plant of nearly double the berger J of what is at 
present required, with the exception of the accumulator set, and for the sake of pl 
economy in running it would be desirable to have two smali complete duplicate 
sets of plant, as follows 

Two 12}-xw. dynamos, shunt or compound wound, giving 135 volts when 


running on the accumulators, and 100 volts when running with compound al 
winding, complete with field rheostats. ‘Two 16—17-3.u.P. steam engines. Two 
5—6-n.H.P. boilers with injectors and donkey pumps; steam pressure to suit Oy 


maker of engines and boilers; tools, &c. One battery of accumulators, 150 


amperes maximum output for eight hours, say, 1,200 ampere-hours, Switch- eY 
board with nece instruments and switches for running the two dynamos in 
parallel, or separately on the accumulators or on the mains, with four circuit of 
switches, three of 75 and one of 25 amperes; also spare circuit switches for 
extension of about similar dimensions. Necessary steam and water piping. Ir 


Belting for driving dynamo if machines are not coupled direct to engine. 

Engine room installation :—Eight lied shade pendants; two wall plugs ite 
and hand lamps. Note—The material for these lights is not included in the 

uantities, and they should be wired from a circuit completely independent of 
those of the main installation. 
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THE LATE PROF. HUGHES. 


By J. MUNRO. 


Tux life and work of Prof. Hughes are so well known to the 
reader that I shall only refresh his manners with the more 
facts. 

«, David Edward Hughes was sah in London of Welsh 
parents in 1831, and seven years later emigrated with them 
to Virginia. The 
boy inherited from 
his father an ex- 
tremely fine musi- 
ce ear’ and: a gift 
fc. improvising 
tries, which in 
1250 led Hast, a 
fomous German 
pi:niat, in America, 
tc get him the pro- 
fesorship of music 
in the College of 
Bardstown, 
tooky. 

Nature had en- 
dowed him with 
another talent, 
however, and the 
study of science 
began to allure 
him from the career 
of a musician. He 
was offered the 
Chair of Natural 
Philosophy in his 
college, and for a 
time he taught 
both music and 
physics, but the 
idea of his printing 
telegraph came to 
him one evening 
while he was com- 
posing, and altered 
his way of life. 
The most captivat- 
ing work to an 
original mind is 
the conception and 
execution of a new 
idea that is worthy of it. The Professor grew so much 
absorbed in his experiments, that he grudged the hours he 
spent on the routine of his classes, and in 1853, to gain 
more-freedom, settled in Bowling Green, i - Where he took 
private pupils. 


Here in those early days he was forced to rely on himself, 


and the principal organs of the new telegraph were of his 
own device. This habit of creating his own tools and 
experimenting with the simplest means was characteristic 
of him, and an encouragement to the poorest aspirant. 
In 1854 he went to Louisville, Ky., and superin- 
tended the construction of the first instrument. It was 


patented next year, adopted by the New York Associated 
Press, and ultimately acquired by the Western Union 
Telegraph Company. In 1857 Hughes came to England, 
but failing to get the Electric Telegraph Company to 
employ it, in 1860 he crossed to Paris, where fame and 
fortune awaited him. The French Telegraph Administra- 
tion were delighted with it, and Napoleon III. created him 
a Chevalier of the Legion of Honour. The example of 
France was followed by. Italy in 1862, by the United 
Kingdom Telegraph 
Company in 1863, 
by Russia and 
Prussia in 1865, 
Austria and Turkey 
in 1867, Holland in 
1868, Bavaria and 
Wurtemburg in 
1869, Switzerland 
and Belgium in 
1870, by the Sub- 
marine ‘Telegraph 
Company, of Lon- 
don, in1872,and by 
Spain in 1875. At 
St. Petersburg he 
was the guest of 
the Czar, who gave 
him the Order of 
St. Anne ; from the 
Emperor of Austria 
he received the 
Order of the [ron 
Crown; from the 
Sultan the Grand 
Cross of the Order 
of Medjidieh ; from 
Bavaria the Noble 
Order of St. Michael ; 
and in Spain he be- 
came a Commander 
of the Royal and 
Distinguished Order 
of Carlos III. 
Laden with these 
tributes, he returned 
to his birthplace, 
and laying them 
aside, lived as a 
humble citizen in 
modest apartments. 
Genius, however, is not easy to hide, and after a short 
reat he, in 1877, discovered the microphone, which compelled 
even his own country to acknowledge him. The microphone 
led him on to other researches, and in 1879 was followed by the 
induction balance and sonometer. Towards the end of this 
year he also discovered the Hertzian waves before Hertz, the 
Branly “coherer” before Branly, and the “ wireless telegraph” 
before Lodge, Marconi, and others, but owing to an unfortu- 
nate difference of opinion between him and Prof. Stokes these 
great advances, perhaps the most epoch-making of his life, 
were unreported, and so lost to the world for nearly 20 years, 


[See ELectRIcAL Review, June 2nd, 1899, “ The experiments 
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of Prof. Hughes on Ether Telegrapby.”] He lived to see 
them justified, however, and as time goes on he will doubt- 
less be recognised as the true pioneer of wireless telegraphy. 

His last important contribution to electrical science was 
@ paper contributed to the Royal Society of London on the 
nature of magnetism. 

After the production of the microphone he was invited to 
become a Fellow of the Royal Society, and in 1885 he was 
awarded the Royal medal of the Society for his experiments. 
In 1881 he was a British Commissioner at the Paris Electrical 
Exhibition, and president of a section of the International 
Congress of Electricians. In 1886 he was elected president 
of the Society of 
Telegraph Engi- 
neerf, now the In- 
stitution of Electri- 
cal Engineers, and 
latterly he became 
one of the managers 
of the Royal Insti- 
tution. Lesser men 
have been honoured 
with titles by the 
Government, but he 
never courted the 
great, and, like 
Faraday, was all the 
greater for his dis- 
regard of pomp. 

He enjoyed good 
health in general, 
but some two years 
ago a giddiness, 
which made him 
fall, led his devoted 
wife to prevail upon 
him to consult a 
physician. It de- 
veloped into a par- 
tial paralysis of one 
side of the body, 
which confined him, 
very much against 
his will, to the 
house, but could 
not quench his deep 
thiret for science, 
or keep him from 
joking with the 
doctor about 
“dummy” hand. 
Although he re- 
covered from the 
first attacks and was 
able to go about, 
the ailment hung 
about him, and re- 
cently a cold, fol- 
lowed by influenza, 
overloaded his al- 
ready shaken con- 
stitation. On Mon- 
day, January 22nd, 
after a difficulty in 
breathing, he fell 
into a gentle sleep from which he never awoke. Apparently 
his heart stopped like a watch, and there was no change in 
the peaceful serenity of his countenance. 

Steps will probably be taken to commemorate his generous 
and beneficent services, and his connection with the Insti- 
tution of Electrical Engineers and the Royal Institution, by 
the installation of a marble bust or an oil portrait in the 
rooms of these societies. The artist could hardly wish for a 
better model than his intellectual and striking head, which 
combined the traits of a musician and an inventor. 

He was a very likeable, indeed, a lovable character. It is 
better to be loved than admired, and in thinking of Prof. 
Hughes, it is rather his heart than his head that interests us ; 
rather the man than the philosopher that we mourn. His 
genial kindly face and manner endeared him to his friends, 


and charmed his acquaintances. His ready wit and. 


Pror. Huaues 1n 1878. 
[Specially taken for the ELecrricaL Review by Mr. J. E. Mayall.] 


ingenious turos of thought, bis unaffected, even child-like 
simplicity, and good-natured laugh, so stingless and free 
from all offence, will never be forgotten by those who joined 
the little party which used to meet him at luncheon in 
Frascati’s restaurant. He was always the life and soul of 
the circle, and his absence caused a feeling of disappoint- 
ment as when a cloud obscures the sunlight. 

Latterly his health grew uncertain, and made it necessary 
for him to nurse himself, but he seemed to retain his cheer- 
fulness and kindliness to the last. With all his experience 
and wisdom, his heart was boyish, and he exemplified the 
saying that men of genius never grow old, except in body. 

In losing him 
electrical science 
has lost one of, its 
grandest ornaments, 
and he shared with 
Lord Kelvin the 
place of highesi 
honour in the elec- 
trical profession of 
this country. If 
Kelvin’s life has 
been vaster, and his 
activity more multi- 
farious, more than 
one of the really 
glorious discoveries 
and inventions of 
our electrical age 
have fallen to 
the happy and 
prosperous, yet 
retiring, lot of Prof. 
Hughes. 


The 1emains of 
Prof. Hughes were 
borne to their last 
resting place on 
Saturday last, and 
electrical and other 
scientists attended 
in goodly numbers 
to pay their final 
tribute to one who 
had in his lifetime 
served passing 
generations with 
conspicuous ability, 
and whose labours 
will ever leave in- 
delible footprints 
in the sands of time. 
The gathering at 
the memorial service 
at All Souls’, Lang- 
ham Place, was 
truly representative 
of the great choir 
of science, that 
world-wide choir 
in which the Pro- 
fessor’s voice—noy: 
for ever silenced—once filled a noble part. Lord 
Lister, as representative of the Royal Society, Si: 
Frederick Bramwell, for the Royal Institution, Prof. S. P. 
Thompion, for the Institution of Electrical Engineers, Lorc. 
Kelvin, Sir William Crookes, Prof. Dewar, Dr. J. H. Glad- 
stone, Dr. Johnstone Stoney, Sir Henry Mance, Majo: 
Crompton, Prof. A. W. Rucker, Prof. Perry, Prof. Meldols, 
Sir F. Abel, Sir H. Trueman Wood, Maj.-Gen. Webber, Prof. 
Spooner, Mr. Alex. Siemens, Mr. A. B. Kempe, Mr. C. Hawkes- 
ley, Mr. J. Swinburne, Mr. J. Wimshurst, Mr. E. Clodd anc 
Major Adams (executors), the American Ambassador, the 
Servian Consul, Mr. H. Alabaster, Mr. C. E. Spagnoletti, 
representatives of the Duke of Northumberland (as presi- 
dent of the Royal Institution) and Sir W. H. Preece, Mr. 
H. Edmonds, Mr. C. Bright, Mr. G. L. Addenbrooke, 
Mr. F. H. Webb, Mr. A. P. Trotter, Mr. R. K. Gray, 
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Mr. P. V. Luke, Mr. W. M. Mordey, Mr. W. G. McMillan 
(secretary of the Institution of Electrical Engineers), 
and Mr. Augustus Stroh were present either at the 
memorial service or at the interment at Highgate Cemetery. 


TANDEM CoMPOUND ENGINE WITH BEGTtRUP FLY-WHEEL GOVERNOR, 


The mere mention of these names indicates how widely 
the late professor was respected, and what a large 
number of friends he had made. At Highgate Cemetery 
the coffin was deposited in the Lebanon 
Catacombs. Special request had been 
mace that there should be no flowers, but 
kind hands had ornamented the interior of 
the vault with palms, arum lilies, lilies of 
the valley, and a choice variety ‘of other 
flowers. 


COVENTRY ELECTRIC 
iTRAMWAYS. 


Since our description of the Coventry 
tramway system as it was in 1896, large 
changes have taken place ; a new gene- 
rating station has been built, the plant ex- 
tended, and new routes have been opened 
for traffic. 

The number of cars in regular running 
is now 16, while on special occasions 20 
motor cars and five trailers are put in 
service. The length of line amounts to 
8} miles single track, and 2 miles double 
track, the latter being the total length of 
the turnouts; the ruling curves are of 40 
to 60 feet radius, and the maximum grade 
is 1 in 12, 60 yards Jong. 

The new power station is situated in a 
central position, and was erected to the 
designs of the New General Traction Com- 
pavy, Limited. The engine rcom is 25 
feet wide by 80 feet long, and the boiler 
room 40 feet by 60 feet; the stack is 100 
feet high, 6 feet 4 inches diameter at the 
top, and is based on a concrete foundation 
22 feet square. 

There are four Babcock & Wilcox boilers, 
two of 172 H.P., and two of 106 HP., fitted 
with Bennis patent mechanical stokers and 
endless chain conveyor; the latter carries 
the coal direct from the coal store along- 
side the canal. The grates are of the open 
ash-pit type, with Messrs. Bennis & Co.’s patent steam-jet 
fire-bars. The station is in the happy condition of having 
& good demand for ashes, which not merely cost nothing 
for removal, but are paid for ! 


A Green’s economiser, of 240 tubes, is provided; the 


scrapers are driven by a small steam engine, formerly used 
for lighting at the old station, and which also drives tbe 
stoking machinery. There are three Worthington pumps, 


each of which cun feed three boilers; the 
make-up water is drawn from the town 
mains, with the canal as an alternative. 
The condensed water is passed through a 
Raylton & Campbell filter to free it from oil. 

The steam pipes form a ring main, with 
Powell stop valves and Lancaster steam 
traps; some Lindley « Carter stop valves 
are also used, and there is a Berryman 
feed water heater in the engine room. 

The whole of the engine and condenser 
work was carried out by Messrs. Browett, 
Lindley & Co. The engines, which were 
originally installed were simple and non- 
condensing ; these have been compounded 
by the addition of high-pressure cylinders 
in tandem with the others, and are now 
run condensing at 150 H.P.each. They 
have also been fitted with new fly-wheels, 
with which are combined governors of 
the Begtrup typ*; this is clearly seen in 
the illustration of one of the new engines, 
The old ones drive the original generators 
by leather belts, 15 inches wide, with 
cemented joints, which run with remarkable smoothness, The 
two new engines are coupled direct to their generators, and 
run at 250 revolutions per minute, developing 150 HP. 


Main SwITCHBOARD. 


each. The cylinders of the latter are 13 inches and 19 
inches in diameter, with 13 inches stroke. The Begtrup shaft 
governor, which is the subject of patents owned by Messrs. 
Browett, Lindley & Co., is being largely applied to their 
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Coventry TRAMWAYs.—VIEW OF ENGINE Room Looxine Towarps SWITCHBOARD. 
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engines for electric traction and transmission of power, on 
account ‘of its high sensitiveness and quick action under 
extreme variations of load. Both high and low pressure 


OveRHEAD CoNsTRUCTION : CURVE AND JUNCTION. 


valves are actuatediiby the one spindle, which is directly con- 
trolled by the governor, so that the cut-off and compression 
in both cylinders are immediately altered 
upon a change occurring in the load. The 
— box between the two valve-chests 
is packed with U.S. metallic packing, and 
although it is inaccessible without removing 
the cover of the valve-chests, we were in- 
formed that it gave no trouble. — 

The older generators are of the four- 
pole type, running at 650 revolutions per 
minute; the others are six-polar, running 
at 250 revolutions per minute; all are 
of the Westinghouse Company’s manufac- 
ture and are rated at 100 Kw. each. 

Besides the four large sets, a small-light- 
ing set, consisting of a Westinghouse single- 
acting engine and dynamo, has been pro- 
vided for use after the traction generators 
have been shut down; as the dynamo runs 
at 500 volts, it is available for working the 
shop motors if required at night, besides 
lighting the car sheds, power station, and 
any part of the track where work is being 
carried on. The dynamo is multipolar, of 
17 KW. output, and runs at 400 revolutions 
per minute, 

The condensing plant, which is fixed in 
a pit in the floor of the engine room, is in 
duplicate, each set consisting of a surface 
condenser of 450 feet surface, and a pair of 
balanced vertical air-pumps driven through 
single redaction double helical gearing by 
a steam engine. 

The air-pump barrels are 12} inches 
diameter, with 8 inches stroke, making 100 
double strokes per minute when the engine 
centri ump, made 
is driven ftom The fiy-wheel of the engine 
by means of a belt, and draws water from 
the canal at one point, circalates it through 
the condenser, and returns it to the canal 
at another point. With the exception of 
the centrifugals, the whole plant was made 
and erected by Messrs. Browett, Lindley 
and Co., Limited. Each set is capable of 
dealing with all the steam from the engines 
when indicating 800 up. Although the 
plant is situated below the floor level, it is 
80 arranged that every part is readily ac- 
ceasible, and the condenser tubes can easily 
be withdrawn. An automatic relief valve 
pa for atmospheric exhaust in case 

n 


The main switchboard, of Westinghouse tpye, consists of 
eight panele—four generator, two feeder, one lighting, and 
one Board of e—and is at — incomplete, the 
ornamental border and clock being lacking. The panels are 
of marb'e, and are equipped with the usual apparatus. Two 
of them were in use in the old station, and are provided 
with triple main switches, but on the newer panrls the 
equaliser switch is combined with the circuit breaker. A 
Taeeee-thenien watt-hour meter is in circuit with each 
dynamo, behind the board, and Warts non-arcing lightning 
arresters, described in our issue of January 5tb, are in use. 

The 5-ton overhead traveller was supplied by Mesers. 
Jessop & Appleby. 

The track rails are of the girder type, 6 inches high, and 
weigh 65 and 84 lbs. per yard; they are carried on steel 
sleepers 10 feet apart, to which they are secured with clips. 

The Falk cast-welding system has been ie for the 
rail joints on the new sections, as well as on a large part of 
the —— tracks. The rails are cross-bonded with Chicago 
bonds. 

Most of the new overhead construction has been carried out 
on the side bracket system, with centre trolley ; the arms are, 
therefore, very lengthy. The insulators are supported by bow- 
strings fixed in harps, which were designed by Mr. I. E, Wins- 
low, chief engineer ; one form of these is illustrated on p. 190. 
Rosette and side pole cross suspension is also used in places. 
The height of the trolley wire, owing to bridges, &c., varies 
from 16 feet to 22 feet; to maintain an even pressure of the 
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trolley on the wire over this wide range, a special trolley 
standard is used, the invention of Mr. Winslow. Oar illus- 
tration shows that in this type the springs are concealed in 
the body of the standard, with great advantage on the score 
of appearances; the leverage of the springs is made to 
depend upon the slope of the trolley pole by means of a cam 
of suitable shape, with the result that the upward prersure 
is the same in all positions of the pole. A cast-iron 


© © spor 
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“bonnet” is used to keep the standard rain-proof, and the 
rotating parts, as well as the pivot of the trolley pole, are 
mounted in ball bearings ; electrical connection is maintained 
- by means of a spring contact in the base of the standard. 
The whole arrangement is extremely neat and compact, and we 
saw it working perfectly on the occasion of our visit; it is 


\ = 
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fixed near the centre of the roof of the car, one seat being 
omitted to provide space for it. 

_The trolley wire is of hard drawn copper, 0°32 inch 
diameter, and is double in most parts of the system. 
It is supplied by feeders laid underground in the town, 
but carried on the poles in the open country. There 
are three feeders of 024 square inch cross section, 
800, 1,900, and 1,300 yards in length, and one feeder 
of 0°5 square inch, 1,200 yardslong. There are no insulated 


return feeders, but the rail return from the old line, five mile 
long, is supplemented by old rails laid four ia parallel, ang 
jointed with plastic bonds. 

The overhead work was carried out, and the rails laid, by 
Messrs. Pauling & Co., Limited, London, who contracted for 
the whole of the new work. The line materials, steel poles ang 
trolley standards, were supplied by Messrs. Blackwell and 
Co., and the feeders were made by the British Insulated 
Wire Company, Limited. 

There are two six-track car sheds, capable of accom. 
modating 12 and 15 cars respectively. One of these jg 
operated with transfer tables, but in the newer one points 
and crossings are in use. A well-equipped repair shop ig 
annexed tc the larger shed, where all sorts of repairs are 
carried out; cars are rebuilt, armatures re-wound, wheels 
forced on axles, and trued up by means of a Hampden car. 
wheel grinder. The latter is said to be the first of its kind 
introduced into this country. It is fixed below the floor 
level, so that a car can be ran into position and its wheels 
ground true with corundum grinders with a minimum of 
time and labour. Amongst other machines in this shop are 
two screw-cutting lathes, two drilling machines, hydraulic 
wheel press, shaping and screwing machines, and wood- 
working tools, driven by a 5 and a 10-H.P. motor. 

The cars were supplied by the Brash Electrical Engineer. 
ing Company, Limited, and are of various sizes, all 
double-deck ; each car weighs 5} or 64 tons empty, is 
mounted on the Peckham truck, and is fitted with two 
20-H.P. Westinghouse motors. The gear is of steel, with a 
ratio of 4°61 to 1. The maximum running speed is 10 miles 
per hour, and the schedule speed 6 miles per hour. To ensure 
efficient service, a bonus of £1 every four months is granted 
to every motorman and conductor who has had no accident, 
and whose conduct has been satisfactory. 

The chief engineer of the tramway is Mr. I. E. Winslow; 
the resident engineer is Mr. T. R. Whitehead, who is also 
manager of the tramways. To these gentlemen, and to Mr. 
Sutherland, who was in charge of the power station at the 
time of our visit, we tender our thanks for their kind help 
towards the preparation of this article. 


NOTES. 


War Notes.—At the Electro-Harmonic Society Smoking 
Concert held on the 26th ult., after the singing by Mr. 
Ivor Foster of the “* Absent-Minded Beggar,” the sum of 
10 guineas was collected for the War Fund, which sum has 
been duly forwarded to the Daily Mail. 

In response to an appeal made in the Birmingham Daily Post 
on Saturday morning, Mr. Hall-Edwards, who is going out as 
X ray expert to the Cape, has received from Messrs. Tnomas 
Parker, Limited, electrical engineers, of Wolverhampton, the 
gift of a dynamo for electrically-lighting the operating 
theatre of the Imperial Yeomanry Hospital in South Africa. 
The dynamo has a capacity of 105 volts and 15 amperes, and 
will eupply 16 lamps of 16 c.p. The dynamo will serve not 
only to illaminate the operating theatre but to furnish the 
current for X ray work, and will, therefore, prove a most 
useful gift. Offers of electrical fittings are also being made. 

From the London and provincial works of the General 
E'ectric Company, Ltd., 19 employés have gone to the front, 
including, from London, Mr, Woolhouse, who joined the 
C.1.Ve., Messrs. Joyce, L. C. Holt, Bridges, Goodrich, 0. 
Trippe, and Dennis, who have joined the Yeomanry, and two 
Reservists from the electric lamp works. From Manchester 
seven Reservists have left, and three other employés are with 

the Yeomanry. Messrs. Trippe and L. ©. Holt, who are 
with the Montgomeryshire Regiment, have been put in 
charge of the Colt’s galloping gun. The troops expect to 
receive orders to embark this week. 


Northern Society of Electrical Engineers.—The 
annual dinner of this society will take place on Friday, 
February 16th, at the Grand Hotel, Manchester. Mr. 
8. Z. de Ferranti, the president of the society, will preside. 
Every effort is being made to ensure a thoroughly representa- 
tive gathering on this occasion. 
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Lectures and Papers.—The first of a course of six 
fortnightly lectures, under the auspices of the Oxford 
University Extension Movement, on “ Flectricity,” was given 
at Hereford last week by Mr. George Fletcher, F.G.S. 

Dr. A. P. Laurie (lecturer on Chemistry and Physics at 
St. Mary’s Hospital, London), lectured at Doncaster last week 
on “The Electric Current : Its Production and Use.” 

A few days ago Mr. A. H. Fison, D.Sc., lectured at the 
Portsmouth Town Hall on “ Wireless Telegraphy.” 

Before the Greenock Association of Practical Science on 
25th ult., a demonstration on “ Aluminium and its Uses in 
Commerce” was given at Glasgow by Mr. Herbert Bubb, 
manager, British Aluminium Company, Greenock. 

At the Institution of Engine2rs and Shipbuilders in 
Glasgow on 23rd ult., Mr. W. A. Chamen read a paper on 
“The Electric Wiring of Buildings,” Prof. Jamieson on 
“The Action of Electric Tramway Currents upon the Work- 
ing of Submarine Telegraph Cables and other Circuits,” and 
Mr. William O’Brien on “A New Balanced Piston Valve 
and its Application to Four-crank Engines.” 


The Manchester Sociec:y of Junior Electrical Engi- 
neers.—A general meeting of this Society was held on 
Saturday evening last at the Engineering Laboratories, 
Whitworth Street, Manchester, when a discussion was opened 
by the President, Mr. W. W. H. Gee, B.S:z., on “ Electrical 
Engineering in Switzerland.” With the aid of lantern 
illustrations, he was able to describe the chief electrical items 
seen by the Institution of Electrical Engineers’ deputation 
during their recent visit to Switzerland. A very interesting 
discussion on the subject followed. A presentation of books 
was then made to a member of the committee, Mr. 8. Payne, 
who aa for South Africa shortly for the benefit of his 
health. 


Obituary.—We learn with regret of the death of Eliot 
Hodgkin, V.D., Major 3rd Vol. Batt. the East Surrey 
Regiment, who took a prominent part in the management of 
the Pulsometer Engineering Company, Limited, from its 
formation until December 8th last. We are informed 
that on that date he received, owing to an accident in the 
hunting field, a severe injury to the spine, to which, after 
much suffering, he succumbed on the 12th ult. - 


Will.—Sir Rawson William Rawson, of 68, Cornwall 
Gardens, K.C.M.G., C.B., Secretary at the Cape of Good 
Hope 1854—64, Governor of the Bahamas 1864—68, and 
of the Windward Islands, 1868—75, who died on November 
20th last, aged 87 years, left an estate valued at £1,579 
1s. 3d. gross. Sir Rawson was in his later years connected 
with various electrical concerns. 


The Institution of Junior Engineers.—The fifteenth 
annual dinner of this Institution was held on January 27th 
at the Westminster Palace Hotel. The chair was taken by 
the Hon. C. A. Parsons, president, supported by Mr. T. 4G. 
Bowles, M.P., Mr. B. H. Joy (chairman), Prof. S. P. 
Thompson, Major Crompton, Mr. A. A. Campbell- 
Swinton, Mr. J. MacFarlane Gray, and a large 
number of members, The loyal toasts having been 
honoured, Mr. T. G. Bowles proceeded to propose “ Our 
Imperial Defences,” coupled with the name of Major 
Crompton, in a speech which was wholly unsuited to the 
occasion, and was calculated to damp one’s spirits to the last 
degree. Mr. Bowles blamed the Cabinet for its conduct of 
the war, and of the Army and the Navy, and asserted that he 
“told them so” three months ago—when he was howled 
down! He called for a court of inquiry upon the generals 
to be held on the conclusion of the war, and said “ brains” 
were wanted, not money and delicacies. Small wonder that 
the toast was not honoured, being ers quite for- 
gotten! Major Crompton was heavily 
a dismal speech, but bravely remarked that he could not 
disparage his future comrades ; the strange conditions must 
be taken into account in their favour. He was to be in 
command of a corps of picked trained men; he was not going 
out to fight, but to help those who fought, and to save life 
with electric light and telephones, The corps would do their 
best, and try to dotheir gi his greatest ambition was to 
bring all his young men back unharmed! The Major 


andicapped by such 


stated that in two months’ time both armies would have to 
withdraw for want of water ; but a friend pertinently asks, 
why should our army retire? We have engineers com- 
petent to quickly lay pipe lines and pumping stations to 
convey water to any distance, whereas our enemy cannot do 
this—wherein lies our gain. Prof. Thompson replied to the 
toast of the “ Past Presidents,” and congratulated the Insti- 
tution on its perpetual youth and vigour; and Mr. Busil 
Joy, replying to the toast of “The Institution,” proposed 
by Mr. Campbell-Swinton, atated that there were now 572 
members, showing an increase of 40 in the last year. 
The Institution is now seeking to obtain a Charter of 
Incorporation. In proposing the health of “The Presi- 
dent,” who was a wrangler, Mr. Berry referred to the 
advantages of a mathematical training, and enunciated the 
following problem :—“ Given the number of a policeman, and 
the circumference of his beat, find his area!” The Presi- 
dent in his reply, referred to the difficulties our eoldiers huve 
to contend with in South Africa, and expressed his belief 
that the generals had done their best, and would eventually 
succeed. The meeting closed with an enthusiastic farewell 
to Major Crompton. Daring the evening Messrs. Chabot, 
King, and Chubb, contributed songs and recitations, and Mr. 
= E. naa (hon. member) performed selections on 
the violin. 


Steam Turbines.—In the course of his lecture on 
“ Motive Power, High Speed, Steam Turbines,” before the 
Royal Institution last Friday night, the Hon. ©. A. 
Parsons, referred among other matters to the use 
of turbines for electrical purposes. He said that 
with the introduction of the dynamo the desirability 
of a high-speed engine was perceived, and the problem 
became to produce an ideal rotary engine. In 1884 
experiments were begun for the construction of a steam 
turbine which was designed to run as slow, while the dynamo 
went as fast, as possible in order to admit of direct coupling. 


' Special bearings were devised for keeping down the vibration, 


and the turbine itself, which was of 10 u.p., making 18,000 
revolutions a minute, consisted of 15 successive turbine 
wheels, gradually increasing in size, to allow for the expan- 
sion of thesteam. Defects were noticed, one being a tendency 
to whip in the spindle, with accompanying loss of efficiency, 
but it was seen that these would decrease with increase of 
size, and therefore efforts were made to construct bigger 
engines. In 1888 several turbo-alternators were supplied, 
of 120 H.P., non-condensing, running at 9,000 or 10,000 
revolutions a minute, and taking about 35 lbs. of steam per 
electrical horse-power, while in 1892 the adaptation of 
turbines of the radial flow type to work with condensers 
marked an epoch as regards economy in steam power. 
Turbines of 2,000 HP. were now being constructed, still 
bigger ones being contemplated, and a large turbo-alternator 
recently tested was found at full load to consume only 
18°8 lbs. of steam, 16° superheated, per KwW.-hour. 
The greater portion of Mr. Parsons’ lecture was devoted to 
the application of the steam turbine to marine work. 


The Royal Society.—Among the papers down for 
reading yesterday were the following:—Dr. Bottomley, 
F,R.S., and Dr. Beattie, “Thermal Radiation in Absolute 
Measure.” Dr. McLennan, “ Electrical Conductivity in 
Gases Traversed by Cathode Rays.” 


Personal.—Mr. E. S. Saunders has been appointed 
departmental engineer at the Bradford electricity works in 
succession to Mr. A. H. Roe, who has taken the position of 
borough electrical engineer to Bury St. Edmunds. Mr, 
Saunders previously acted as Mr. Roe’s assistant. 


French Cable Schemes.—The Morning Post corre- 
spondent at Paris says that the telegraph cables proposed by 
the French Government in its Bill are, first, a line between 
Oran, Tangier, Teneriffe, and St. Lonis; secondly, a line 
from Hué toa point north of Hong Kong; thirdly, a line 
from Tamatave to Reunion; fourthly, submarine cables 
between French Benin and the French Congo; fifthly, the 
extension and improvement of the landlines in West Africa, 
the expense not to exceed 1,000,000 francs. The total expen- 
diture will be about 150,000,000 francs. 


/ 
q 
ager’ 
4 


192 THE ELEOTRIOAL REVIEW. [Vol. 46. No. 1,158, Fusnvany 2, 1900, > 


+ Racker v. London Electric Supply Corporation, 
Limited.— Yesterday (Thureday) Mr. Bousfield concluded 
his speech for the plaintiff, and Mr. Justice Farwell 
reserved judgment. 


LONDON COUNTY COUNCIL. 


Tu Finance Ocmmittee at a meeting of the Council on Tuesday 
reported that the Islington Vestry had applied for sanction to borrow 
£56,261 for electric lighting purposes. It was decided to limit the 
consent to £38,000 on account «f the application, as further informa- 
tion was required from the Vestry before the Finance Committee 
could deal with .the balance. A second request from the same 
authority for sanction to borrow £13,200 was granted to the extent of 
£10,000, further details of the proposed expenditure being asked for 
also in this instance. 
Provisional ORDERS. 


The Highways Committee submitted a long report in regard to the 
following six applications made for provisional orders this session :— 
A. Limehouse District Board; B. Vestry of Mile End; O. Vestry of 
Bt. George-in-the-East; D. County of London and Brush Oompany; 
E. South London Electric Supply Corporation; and F. the Maryle- 
bene Electric Supply Corporation. On the question of price the 
Committee stated that they bad come to the conclusion that the 
maximum charge under all the orders should be 5d. per unif, 
and that the system cf supply should be by continuous 
current. Suggestions for amendments in these respects were made 
to the Board in the case of the orders applied for last year, but the 
Board of Trade did not adcpt them. As, however, the Committee 
attached importance to them, they thought that the Board should be 
atked to again give them consideration, and the Oouncil adopted 
recommendaticns to this effect. 


The Highways Committee mentioned that in the orders A, B, E, and F, the 
clauses of the Electric Lighting Clauses Act, 1899, are incorporated. That Act 
provides that the provisions contained in the schedule shall be incorporated 
with, and form part of, every provisional order made by the Board of Trade 
under the Electric Lighting Acts; but the Act does not apply to the county of 
London eacept so faras any of the provisions are incorporated with any pro- 
visional order relative to areasin that county. The Act of 1899 was apparently 
in the first instance not intended to apply to London, and it does not confer 
upon the Council the powers and duties devolving upon it under the orders 
hitherto granted as to London areas. This — has not arisen on any previous 
orders relative to London, as the Act was only passed last year; and it appears 
desirable that it shou'd be suggested to the Board of Trade that the orders 
should be so amended as to make them conform with those previously granted 
in respect of London areas. This appears to be the most expedient course to be 
taken, as it would probably be somewhat difficult to avoid complication if the 
clauses referred to above were incorporated in the order, ard further clauses 
were to be added for the purpose of conferring upon the Cour cil powers and 

_ duties which have been imposed upon it under the orders hitherto granted with 
regard to areas in London. If the suggestion were adopted, each order would 
then be complete in itself, and, without refererce tc any Acts of Parliament 
other than the Electric Lighting Acts of 1€82 and 1888, would clearly specify the 
powers and duties devolving upon the undertakers, the Council, and other 
authori'ies or persons concerned. 

The Committee recommended, and it was decided to inform the Board of 
‘Trade that in the opinion of the Council it is undesirable tbat the clauses of the 
Electric Lighting Ciauses Act, 1699, should be incorporated in provisional orders 
relative to London areas; and that the Board be asked to so amend the orders 
relative to (a) Limehouse; (b) Mile End Old Town; (c) I.ambeth; and (d) 
Marylebone, now being applied for, as that each order may be in the same form 
= ii previously granted as regards London areas, and may be complete in 
itself. 

Tre CAMBERWELL OrDER, 1896.—As to this ord+r, the Committee stated that 
it contains “a clause providing that at any time during the first 21 years after the 
granting of the order, the local authority may purchase ihe undertaking upon 
payment of 14 times the capital outlay of the undertakers, plus the sum 
necessary to make the dividends up to an average of 5 per cent. from the com- 
mencement, and after the 2Ilst year upon the same terms, but without the 
condition as to 6 per cent. dividend, or, as an alternative, on payment of the 
‘then value,’ plus an allowance for goodwill. We think it advisable that 
this clause, which was agreed upon between the Vestry and the undertekers, 
should be inserted in the orders granted to companies. We are advised that 
on this particular point the Council has no locus standi, and we have therefore 
directed that the attention of the various local authorities concerned thall be 
called toitin order that they may, should they consider it expedientin their own 
interests, make representations to the Board of Trade with a view to theinsertion 
of the clause in the orders relative to their respective districts. We have also 
suggested to the local authorities concerned that they should ask that the option 
of purchase may be exercised at the end of every period of seven, instead of ten, 
years after the expiration of the first statutory period of 42 years from the date 
fixed by the order.” 

THE St. GEORGE-IN-THE-East OrDER.—This order is applied for by the 
Vestry, and is in respect of the whole of the parish. In this connection the 
Highways Committee stated:—The County of London and Brush Provincial 
Electric Lighting Company has already obtained powers under the County 
of London (East) Order of 1897 for the supply of electrical energy in respect of 
this area. The order is practically in model form, and continuous current is 
provided for. In the clause as to maximum price a provito is inserted 
empowering the Board of Trade, on representation being made by the Council 
or the undertakers, that the prices or methods of charge should be altered, to 
make an order with reference thereunto. This proviso has not been inserted 
in orders granted to local authorities, but has been in those granted to com- 

ies, and we see no objection, but rather an advantage, in the proviso being 
inserted. The order also contains a clause in the usual form, enabling the 
powers granted under the order to be transferred. In view of the exceptional 
= occupied by one company to which an order granted to a Vestry had 
en transferred, inasmuch as the company has, under the order, only to serve 
notices and plans of works, and the Council has no power, as in the case of 
orders granted to companies direct, of approval or disapproval of the works, the 
Board of Trade has in previous cases struck out the provision authorising the 
transfer of the undertaking. We thins, therefore, that it should be suggested to 
the Board that the same course should be adopted as regards the order applied 
for this session by the Vestry of St. George-in-the-East. 

On the recommendation of the Committee, the Council resolved to ask the 
Board of Trade to omit the clause authorising the transfer of the powers. 

THE BatTERSEA ORDER.—'‘Lhe Committee stated they were in communication 
with the Battersea Vestry on the subject of the County of London and Brush 
Company’s application, and that they proposed to report further at a later date. 

Tur LaMBETH ORDER.—It was decided to ask the Board of Trade toso amend 
the order applied for by the South London Electric Supply Corporation as to 
bring it into conformity with orders previously granted to companies; in respect 
of metropolitan areas, to make in such order the amendments suggested 

by the Highways Committee, and to insert a provision to place the company 


under the same obligations as though the order had in the first instance been 
issued to the company, and not to the Vestry. 

THE MARYLEBONE ORDER.—It was resolved to ask the Board to so amend the 
Marylebone Electric Supply Company’s order as to make it conform with thoge 
st granted to mdon electric lighting companies. The Highways 

mmittee considered that should the Vestry eventually decide not to enter 
into arrangements for the purchase of the Marylebone portion of the 
Metropolitan Company's undertaking it would be rather an advantage for 
competing service to be established by another cengeny. 

Tur LIMEHOUSE AMD Mitp Enp Orpers.—The uncil decided to ask the 
Board to amend these orders so as to make them conform to those previously 
granted to other London local authorities, 


OUR POSITION AS ENGINEERS." 


(Concluded from page 159.) 

So far, gentlemen, I have dealt with the matter on somewhat general 
lines. I now desire to draw your attention to what is taking place at 
the present time. As you are all aware, there have been orders placed 
in America within the past few months for a number of locomotives, 
some of which have been delivered and some are now in course of 
delivery. We are all aware that the reason ascribed for these orders 
being placed in America was, that it was impossible to obtain deliveries 
within anything like reasonable time from home manufacturers. I 
suppose we must accept this as true, but, I ask, is it creditable to us 
as a wide-awake business people that we have not sufficient energy, 
forethought, and adaptability to increase our facilities to keep pace 
with our requirements. The fact that America can supply her own 
wants, together with a large foreign trade, including our colonies, and 
atili have left a sufficient surplus of producing to supply a 

rtion of our wants, proves the case againstus. I think no one will 

beld enough to assert that there is not sufficient capital in England 
to extend and increase the number of works for the manufacture of 
this particular branch of engineering. It there is the capital, is there 
the energy and enterprise to use it? I know that this question may 
be met by the answer, that it would be all very well if this present 
activity could be guaranteed to continue. What are we todo about 
the locked-up capital in the years of depression in trade? My answer 
to this argument is that exactly the same laws of fiuc:uation prevail 
in America, and yet it does not prevent the Americans from rising 
to the demands made upon them. 

It may, be said that at home many of the railway companies manu- 
facture their own engines, and therefore there is not sufficient scope 
to warrant private enterprise in fixing capital in this particular branch 
of business. I am by no means prepared to accept this as a sufficient 
answer. I believe that with greater energy on the part of private 
enterprise, the market for supplying locomotives to our own railways 
would have been a much larger one than it is at the present time, 
and that the railway companies were in a large measure compelled to 
make themselves into producers, in consequence of the lack of facili- 
ties for obtaining their lccomotives, &c., from those whoee legitimate 
business it is tosupply them. Private enterprise should, and I feel 
sure can, produce and sell, with a reasonable profit, ata less price 
than railway companies can build their own engines. Sentiment 
may have had some influence, but I think railway companies are 
managed on lines with which sentiment has little consideration, and 
that given equal facilities and advantages, they would quite as soon 
— engines as make them. Even should exception be taken to 

is latter proposition, I do not see that this materially alters the 
original proposition, as many of the American railway companies 
also build their own engines, and I have no doubt that they are also 
compelled to obtain engines from outside sources to meet their imme- 
diate and pressing requirements, but we never hear of them coming 
to England for engines at their time cf special demand. 

There is another branch of engineering which has been and now is 
suffering from an invasion of the American, I refer to the buildin 
of stationary engines for electrical installations, both for lighting an 
traction. Is it because the Americans can build a better or more 
suitable engine for the purpose, or can they supply an equally good 
engine ata lower price? Iam aware that some orders were placed 
there during the strike period, but there are cases where orders have 
been placed in America since that time, and which I am eure could 
and should have been executed in this country. We all remember 
what has taken place very recently at Glasgow, that ont of a require- 
ment of four large engines for tramway traction purposes, the order 
for two of these engines has been placed in this country and the 
order for two has gone to America. Could not the conetruction of the 
four engines have been undertaken by English firms, and if not, why 
not? Each may answer this question in his own way, but to my 
mind this placing even part of the order in America points to a lack 
of energy and enterprise on our part, and clearly proves that we uave 
not placed ourselves in a position to deal with this or any other work 
of a like character of whatever magnitude. I am afraid we have got 
into a mach too easy-going, self-satisfied style that we have become 
too well off, and, like Jeshurun of old, we have waxed fat. Itappears 
to me to be a very humiliating position for us as engineers, that the 
foregoing orders for something like 100 locomotives and for at least 
25 eets of large stationary engines (one firm alone having supplied 
this number in the last three years) should, from any cause what- 
ever, be placed outside our own land with all its boasted skill and 
constructive power. These orders will, in the aggregate, amount to 
about half a millionof money, and I see no anfficient excuse for 
them being executed abroad, except our apathy, want of energy and 
inadaptability. 


* Inaugural address tothe Manchester Association of Engineers by 
ew Mr. Henry Hodgson, delivered Saturday, January 13th, 
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The foregoing does not even exhaust our delinquencies on this head. 
Russia at’ one time was our best customer for steam engines 
(stationary and locomotive), but now the orders for this class of work 
are few and far between, as far as we are concerned. What is the 
explanation? Do they manufacture these for themselves now? Yes, 
to some extent, but by far the largest number of orders for the 
stationary engines required in Russia go toone firm in Switzerland. 
I say all honour and credit are due to the firm to which these orders 
go, for their enterprise, or whatever other cause may have led to this 
result. From what I can learn this firm not only secures the orders, 
but they secure them at better prices than English firms quote, when 
they have the opportunity of quoting. The specimens of engine 
work supplied by this firm, which I have had the opportunity of 
examining, leaves nothing to be desired on the score of quality, but 
surely engineering firms in England can do as good work, and obtain 
as good results, as any engineering firms the world through. Then 
why have we let this t slip through our fingers? I can give 
no other reason than what I have before given, viz., apathy, of 
energy, and inadaptability. 

Oar machine tool makers will have to be up and doing if they wish 
to hold the excellent position they have hitherto occupied. Within 
the last few years there has been a movement in the right direct:on 
by those who are responsible for this class of work, and the auto- 
matic labour saving toole, whichare so much in evidence on the other 
side of the Atlantic, are being manufactured hear in constantly 
increasing numbers, and greater care and thought are being given to 
the production of tools, which will erable work to -be produced 
cheaper and better than eoompa ¥ From what I have seen of 
American tools for doing heavy and medium-sized work, I do think 
that our machine tool makers are far ahead of our competitors, and, 
providing they will only be content to keep awake, they have not 
much to fear. 

There will always be some men who must travel on different lines 
than the ordinary run of mankind, and who, from fear of teing 
thought antiquated, will purchase the latest novelty, without, in my 
opinion, giving sufficient consideration to its economical advantages. 
Iam glad that there are such men, and it may be that they are only 
living a tittle before their time. They certainly answer the useful 
are acting as a spur to the slower and perhaps soberer portion 

mankind. 


A few months ago I had the rtunity of ing some 
American lathes, which, as P, very 
; a8 specimens of suitability for the work they were expected to 

o, they were in my opinion very bad. They had a goodly number 
of appliances never seen on an English built lathe, and which will, I 
believe, be either taken off in a few monthe, or perhaps lefé on but 
never used. The non-use of these appliances will probably be set 
down to the stupidity or obstinacy of the workman. In these par- 


ticular machines I am quitecertain that if a fair and honest trial — 


could be made between them and English made lathes of the same 
rated siz28, both better and more work would be done on the English 
machines, and yet these lathes cost quite 50 per cent. more than 
equal sized machines of English make, by first-class firme. 

There is one branch of engiteering in which, up to the precent, 
competition has not invaded our shores. I allude to ey my 
and marine engine building; but even ii this particular branch 
engineering our two competitors (America and Germany) are now in 
& position.to supply almost without exception their own require- 


ments, and are, especially the latter, supplying some other countries — 


with a large portion of their needs in thisline. I ascribe this more 
particularly to political influences than to those of an economical 
character. Oar supremacy, even in this, which we may term our 
national branch of engineering, is being successfully assailed, and we 
shall have to take greater heed to our steps than we have done lately 
it we are to maintain our eunpremacy. We have allowed G2rmany to 
make herself of the blue ribbon in the races across the 
Atlantic ; we have also allowed her to hold fora time the honour of 
having built the largest steamer the world has yet seen, and I do not 
think it will be long before she again takes the position. 

In the manufacture of textile machinery I believe we are, up to 
the present, unassailable. In the attempts that other countries Lose 
made to dispense with our services in this particular branch of engi- 
neering, their work comes immeasurably behind ours, and it is only 
through political jealousy and national prejudice that our competitors 
in this branch of business exist at all. 

There are other businesses of an character which might 
be dealt with, but I have tou on snfficient to create some 
interest in your minds on a eubject of such vital importance to the 
Welfare of this country in general, and of engineers in particular. 
The subject is one that demands the most carefal consideration of 
every one, not engineers alone, but every one who may have the 
Welfare of this country at heart, and unless we are prepared to tek3 

mpt and, I fear, drastic measures, we shall have to bewail a still 
urther falling away from our position as a foremost producer. 

When the present abnormal demand is over and the world settles 
down to a scramble for work, then will come the testing time, the 
Competition will not be confined amongst ourselves, and, unless we 
take steps to place ourselves in a better position to meet the out- 

,T am afraid we shall in the end come off very badly. 

In the foregoing I have dealt with our position as engineers as I 
Bee it; others may view it from different points, and may attach 
much less significance and weight to the position than I do, but I 
Venture to think that the more consideration each gives to the 
ern the more weight will they be inclined to attach to what I 

lieve to be an extremely grave question, At any rate, in thinking 
over the subject in the course of preparing this address, it has 
impressed itself upon my mind, as second only in gravity with the 
War upon which we are at present engaged, and will probably be even 
more far-reaching in its results, unless vigorous steps are taken to 
Amend our system of working. 


CITY NOTES. 


Eastern Extension Telegraph Company, Limited. 


Tue fifty-fifth half-yearly meeting of the shareholders of this 
company was held on Thursday at Winchester House, Old B:oad 
Street, the Marquis of Tweeddale presiding. 

In proposing the adoption of the report, the CHaraman said that 
the gross revenue for the half-year had amounted to £474,950, being 
an increase of £30,939 over the corr ding period of 1898. The 
expenses had amounted to £121,630, an increase of £254. The 
expenses attending repairs and renewals to cables showed a decrease 
of £8,620 which was to a large extent due to the extra credit received 
from the South African Company for the hire of one of the company’s 
ships to replace their ss. Duplex while laid up in harbour in London 
undergoing repair and general overhaul. The principal increases in 
the revenue had been derived from the traffic with the Philippines, 
Australia, and the Caps, but there was no very important develop- 
ment of any particular traffic. Daring the present crisis in South 
Africa, some exceptional delay in the transmission of Press messages 
had occurred, but that delay had bsen caused by circumstances 
quite beyond their control. It was easy to understand the irritation 
to which those delays gave rise, anxious as everyone was to receive 
news of our gallant soldiers in South Africa, more especially when 
they considered the great expense incurred and the enterprise shown 
by the Press in supplying the country with the latest intelligence. 
In some cases, owing to the absence of a fall knowledge of the 
surrounding circumstances, it had led, perhaps not unnaturally, to 
some undeserved complaints against this company. The delay had 
arisen from several causes, such as the action taken by the Press 
censors appointed by the Government, interruptions of one or other 
cf their routes by the uncontrollable forces of Nature, and the 
exces:ive work thrown upon the Government landlines in South 
Africa. Notwithstanding the exceptional conditions under which they 
had been working, it was a great satisfaction to be able to say that 
Government messages had in no case been unduly delayed, and the 
rapidity in the exchange of messages between the actual field of 
battle and the War Office had been highly praiseworthy to all concerned. 
Their staff, who had at all times in the past cheerfully responded to 
auy pressure of work, had during the present crisis exerted them- 
selves to the utmost of their power. They heard last night from 
South Africa that all Press telegrams were now being censored at 
Oape Town only. Consequently such messages must be transmitted 
by the West Coast route. They had asked for a reconsideration 
of that order, but meanwhile the company must not be 
blamed ifor the serious delay which must necessarily occur. 
Having given a brief réswmé of the history of the telegraph connec- 
tion with South Africa, the chairman said that in the ordinary course 
they had found it sufficient to have a repairing ship stationed on each 
coast, but realising the ey of maintaining telegraphic com- 
munication with South Africa daring the war, the precaution was 
taken of moving forward’additional ships, in order to effect with 
greater dispatch any repairs which might be necessary. By those 
means the telegraphic communication with South Africa had so far 
been secured during the present crisis, and the periods of interruption 
have been to a great extent minimised. Before leaving the subject 
of South Africa, he thought it might be as well to correct any im- 
pression that they were deriving enormous receipts from the effect of 
the war. In the first place, let it not be forgotten that the tariff was 
reduced 20 per cent. from Saptember Ist last; and in the second 
place, it must be remembered that the lines had been very greatly 
occupied by the Government traffic at half rates and by Press traffic 
at quarter rates, although in ssveral instances the Preis have paid fall 
rates in order to have their telegrams sent as ordinary messages, 
The carrying capacity of all cables was limited, and it had 
been found necessary to restrict the number of words from 
each correspondent. When all those factors, together with the 
additional maintenance expenses and the extra cost of work- 
ing the new line which was be laid to the Cape, were 

en into account, they might find that the additional traffic 
carried during the war would be barely sufficient to recoup them for 
the loss which they might sustain in the future by the disturbance of 
commercial business. The directors, with the object of providing 
additional security to the submarine telegraphic communication with 
this country and South Africa, decided to lay down a third series of 
cables, connecting with their system at the same time the strategically 
important islands of Ascension and St. Helena. For a project of 
such magnitude, involving as it did an expenditure of approaching 
3 millions of capital, without tapping any fresh sou:ce of traffis, 
involving most important reductions of tariff, and complicated by 
the sympathy in certain quarters for a connection to Australia by a 
State-owned cable across the Pacific Ocean, it was not so difficult to 
realise why the negotiations had been of so protracted a natare, 
Notwithstanding the delay in the Australian negotiations, however, 
they still considered it advisable to expedite to the utmost ofitheir 
power the South African connection ; and they ultimately arrived at 
an understandiag with the Postmaster-Ganeral of Cape Colony for 
landing rights at Cape Town, and with the English and Portuguese 
Governments for similar rights at Ascension, St. Helena, and Sb. 
Vincent respectively ; and the tariff was immediately reduced from 
53. to 4s, per word, with a proposed arrangement for a possible 
redaction to 2s. 6d. per word on the sliding scale principle as the 
traffic responded to the reductions. Although those negotiations 
were only concluded in Augast last, they hoped to have the connec- 
tion completed with Oape Town to St. Vincent before the end of 
next month; and with the existing duplicate cables of their allics, 
the Western Telegraph Oompany, and the triplicate cablea of this 
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company, a third route would then be available to South Africa. 
In conjunction with the Eastern Company, they were now 
proceeding with the remaining negotiations, which included an 
immediate reduction in the Australian tariff, and possible ultimate 
retuctions to 23. 6d. per word on a similar sliding scale to that 
suggested for the South African tariff. That arrangement was, how- 
ever, based upon the reasonable condition that the Eastern Extension 
Company were grant:d the same freedom of dealing direct with their 
customers in Australia as they were at present enjoying in this country 
and elsewhere, and they looked forward with confidence to a satis- 
factory solution before long. In conclusion, he referred at some 
length to a proposal to alter the trust deeds of the staff pension and 
superannuation funds so as to admit of the retiring age being reduced 
from 60 to 55. 

. Denison seconded the motion, and the report was 

opted. 

A formal resolution was also carried authorising the directors to 
increase the company’s contribution to the staff pension fund from 
January Ist, 1900, to 4 per cent.,and provide a sum sufficient to 
enable the pensions which have already been purchased to December 
3lst, 1899, to be paid at the age of 55 instead of 60 years; also to 
guarantee the loss (if any) to the staff su nuation fund which 
might occur by reason of the reduction of fhe age limit to 55 years. 


Automatic Telephone Company. 


Tue annual general meeting of the above company was held at the 
Cannon Street Hotel on Thursday morning last week, Mr. H. G. 
Sworn (chairman), presiding. 

The CHarrman aid he would point out that the auditors, Messrs. 
W. H. Pannell & Co., did not vouch for a certain part of the accounts 
—the legal expenses (£135). Mr. Pannell had not been invited to 
the meeting. 

Mr. PaRKER raised the questicn of the 1898 accounts, which he 
said were not passed at the last meeting. The Court declared that 
the last meeting was null and void. 

This raised some discussion between Mr..Spiers (the company’s 
solicitor) as to the exact terms of the judgment of the Court, and it 
was agreed to treat it as a matter on which lawyers differed. 

The CHatrnman then proceeded to explain certain payments to 
— and said the board could vouch that the cheques had been 
paid. 

Mr. Wu1rTe said he formally protested against the accounts being 
passed until they had received the 1898 accounts. 

The then moved, and Mr, Maraowsk! seconded, the 
adoption of the report. 

Mr. Cooper asked what was meant by new patents being taken 
out, and also wonld like to know if the company was working at all. 

The CHainman: No; it is developing its patents. I is taking out 
the patents and preparing the roads.for working. 

Mr. Coopsr severely criticised the figures in the balance-sheet. 
He wanted to know why, if Mr. Margowski owed the company £100, 
he was not made to pay, and why the consulting engineer should be 
paid £362 16s. 10d. for salary and travelling expenses if notbing had 
been done. 

Mr, ALEXANDER said he attended every meeting of the board and 
the accounts were never placed before him, although he did not 
suggest that the payments had not been made. 

Mr. Coopzs raid it seemed to him tbat the question before them 
was whether the company had not better be wound up. 

Mr. PaRKeR said that so long as Mr. Margowski controlled the 
shares the shares were absolutely worthless. 

Mr. MarcowskI repudiated the suggeation that he controlled the 
shares of the company, and entered into a long statement as to the 
disagreements which had taken place between the company and the 
inventing engineer. He said they were at loggerheads with their 
consulting engineer, but now Mr. Seligman Lui had accepted fully 
paid shares in consideration of his inventions. He (the speaker) 
claimed that te had done his best for the company, and that had it 
not been for him the company would not bave been in possession of 
a single patent. If the shareholders supported him, he wss prepared 
to carry the company to a commercial success. He would take no 
fee whatever, but lcok only to future prospects. 

Mr. Gisss (another director), said he had seen Mr. Seligman Lui, 
and tried to put an end to the friction. He had received a letter the 
previous day, in which Mr. Seligman Lui said he agrecd that all the 
contracts between Mr. Margoweki and the company, and himeelf and 
the company, should be anaulled, and a fresh contract entered into. 
The conditions he laid down were that all his l-gal expenses should 
be paid, and his salary for 1898, and also that there should be no 
recurrence of the acts which had led him to take action against the 
company. 

A SHaREHOLD2R asked what Mr. Seligman Lui was going to do for 
the company. Was Mr. Lui confident that the invention was a 
commercial success ? 

Mr. Gipss: Undoubtedly, 

The SHAREHOLDER: Then we ought to give him what he wants. 

Tae CuarrMaN said the letter had not been before the board. 

Mr. Wire said that Mr. Seligman Lui wanted the company to 
be in the hands of the shareholders and nof in the hands of Mr, 
Margoweki. 

The Sortcrron said it was imposeible to properly carry on the 
company with two parties on the board, and since they bad been on 
the board he had made proposals to the leader of the opposition 
which he thought would be agreeable. 

Mr. PaRKER ssid he had been asked to join the board but had 
declined to do so so long as Mr. Margowski controlled the voting 


power of the board. Since he had been in the room he had been 
approached by the solicitor who suggested that a new board might 
be constituted agreeable both to Mr. Margowski and to the share. 
holders. It was suggested that Mr. Alexander should retir>, and 
that he himself and Mr. Cooper should be appointed new directors, 

Resolutions to carry out the suggestions of Mr. Parker were carried, 
and Mr. Parker was elected chairman of the board. The meeting 
was then adjourned to enable the new board to go into the accounts, 


Liverpool Overhead Railway Company. 


Tux report of the directors to be submitted at the half-yearly general 
meeting of shareholders, to be held at the Law Association Rooms, 
14, Cook Street, Liverpool, on Tuesday, February 13th, reads :—" In 


_ presenting the half-yearly statement cf c:pital and revenue accounts 


to December Sist, 1899, the directora have to report that the gross 
revenue receipts amount to £42,928 11s. 9d., and the working 
penses to £25,007 53. 5d. 
‘ “The number of passengers carried during the last two years is as 
‘ollows :— 
Half-year Half-year Half-year Half-year 


ending ending endin; ending 
June 80th, Dec. 8lst, June 20th, Dec. 
1898. 1898. 1899. 1899, 


594,669 676,768 
2,445,572 9,941,392 


1,435,038 1,596,797 
4475,279 5,214,957 


First class .. 637,547 668,177 
Second class Ee 2,686,651 2,962,827 
Workmen (special return 

1,148,743 —-1,268,917 


tickets) .. ee ee 
Total .. 4,472,941 4,894,921 


“There has been an increase in the number of passengers carried of 
$20,086, and in receipts of £1,940. The works of the Waterloo and 
Great Crosby Tramways are proceeding, and it is hoped they will bs 
opened for traffic during the half-year. The directors are promoting 
a Bill in Parliament fora short extension northwards, to join the 
Seaforth station of the Lancashire and Yorkshire Railway, and south- 
wards forashort line bsyond the Herculaneum station, aad for 
widening the line at Pierhead station. : 


REVENUE ACCOUNT. 


£ s. d. 

Receipts from passenger traffic amount to .. ee 42,011 7 8 
Miscellaneous receipts and interest .. ae ae a 917 4 1 
42,928 11 9 

Less working expenses aie 95,007 5 5 
17,921 6 4 

Deduct interest on mortgage debentures es er 8,400 0 0 
14,521 6 4 

Add balance brought forward, June 80th, 1899 .. PS 4,320 8 3 
Leaving available for dividend .. 18,841 14 7 


“Out of this balance the directors recommend the declaration of 
dividends at the following rates (less income-tax), payable on and 
after February 16th next:—5 per cent. per annum on preference 
shares, £3,000; 5 per cent. per annum on ordinary shares, £11,250; 
leaving a balance of £4,591 14s. 7d. to be carried forward to next half- 

ear. The directors retiring by rotation at this meeting are Mr. Richard 

‘obson and Mr. James Barrow, who, being eligible, offer themselves 
for re-election, The auditor retiring by rotation is Mr. Georg: 
Nicholson, who is also eligible for re-election.” 


Anglo-American Telegraph Company, Limited. 


Tum directors’ report to be presented to the ordinary general meeting 
at Winchester Houee to-day, at 2 o’clock p.m., reads :— 


The total receipts from July Ist to December 31st, 1899, including the balance 
of £24,701 3s. 2d Sicoushs forward from the last account, amounted to £232,776 
8s. 5d. The traffic receipts show an increase of £6,798 as compared with the 
half-year ended December 8ist, 1898. The total expenses of the half-yeat, 
including the repair of cables, &c., as shown by the revenue account, amounted 
to £67,171 5s. 6a., being an increase of £3,766 7s. over the corresponding period 
of 1898. The directors, under the powers conferred upon them by the Articles 
of Association, have, before declaring the net profits, set apart the sum of 
£12,000 to the renewal fund, leaving a balance of £158,605 2s. 1ld, Interim 
quarterly dividends of 15s. per cent, on the ordinary stock; and £1 10s, per cent: 
on the preferred stock, were paid on November Ist last, absorbing £52,500, leaving 
a balance of £101,105 2s. 11d., out of which the directors recommend the pro: 
prietors to declare final dividends of £1 8s. 6d. per cent. on the ordinary | 
£110s, per cent. on the — stock, and £1 %s. per cent. on the deferre 
stock, amounting to £99,750, making a total distribution for the year ended 
December Slat, 1899, of £3 18s. 6d. per cent. on the ordinary stock, £6 per cent. 
on the preferred stock, and £1 7s. per cent. on the deferred stock. The balance 
of £1,855 2s. 11d. will be carried forward to the next account. In accordance 
with the Articles of Association, two directors of the company, Mr. S, Barber and 
Mr. R. H. Benson, retire at this meeting, and, being eligible, offer themselves 
for re-election. Mr. Joshua Dean and Mr, John Gane, F.C.A,, the auditors, 
retire, and offer themselves for re-election. 


The Direct United States Cable Company. 


Tum half-yearly meeting of the shareholders of this compspy wa! 
held on Tuesday at Winchester House, Mr. E. M. Underdown, Q.C, 


presiding. 
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The CHAIRMAN, in proposing the adoption of the report, said the 
revenue forthe six months to December 3lst, after deducting out- 
payments, amounted to £56,800. The working and other expenses, 
excluding the cost of repairs to cables, had absorbed £20,416, leaving 
g balance cf £36,384 as net profit. With the £3,176 brought forward 
from the previous half-year there was a total balance of £39,560, 
which had been appropriated as follows:—Interim dividend of 3s. 
per share up to September, £9,106 10s.; interim dividend 3s. per 
share to December Slst, £9,106 103; set aside to reserve fund, 
£15,000; carried forward, £6,347. It was satisfactory to be able to 
say that the revenue had continued to improve, and showed the not 
unsatisfactory increase of £2,434 as compared with that for the 
corresponding period of 1898. The expenses on the other hand 
showed a reduction of £1,205, and that was owing chiefly to the less 
outlay upon the maintenance and renewal of instruments, some 
special expenditure having been incurred under that head the previous 
hslf-year. Beyond that there was a saving of £249 in 
London salaries. With regard to the cable repairs they had cost 
only £1,989 which had, as usual, been charged to the reserve fund. 
On the other band, that fund had benefited by £6,317, interest on 
investments, raising the balance of the fund to £401,693. The in- 
vestments had been increased during the year by £14,319, and they 
now stood at a total cost of £380,601, but their present market value 
was about £410,600, or £30,000 above their cost, and that notwith- 
standing the great fall inthe market price of even first-class securities. 
Their cable was working very satisfactorily with duplex, and that 
had been very usefal in regard to their contributions to the pool. 
One shareholder had written suggesting that the board might 
have paid a larger dividend and carried less to reserve, 
bat the board were of opinion that they must be very careful 
in keeping up that fund. Steps were being taken by other 
nations to establish telegraphic communication across the 
Atlantic, and shortly a cable would be laid between Germany and 
the Azores, and from the Azores to the United States. They could 
not ssy anything about that, but they did object to this country being 
made a stepping stone to these works tothe prejudice of British interes‘s. 
They had put those matters strongly and forcibly before the Govern- 
ment, and he was glad to say that, as far as they could judge, they had 
thoroughly entered into the spirit in which the representations had 
been made, and he thought they would do all they could to protect 
British interests. With regard also to the proposed all-British cable, 
the Government, he was glad so say, had shown a strong disposition 
to protect the interests of that and the allied companies. 

Sir Jamzs Punpmr, Bart., M.P., formally seconded the resolution, 
and the report was adopted. 


Douglas Southern Electric Tramways Company. 


In their fourth annual report for year the ending October 31st, 1899, 
the directors say :— 


The company’s season consisted of a period of 133 days, during which the 
daily service was most efficiently maintained. The mileage run amounted to 
$7,593 ; the total number of peaenaes 100,769; and the gross traffic receipts 
yielded £4,444 5s. 5d. The following table gives details of the days and mileage 
run, the paszengers carried, and the traffic receipts :— 


Days. Mileage. Month. Passengers, Traffic Recei; ts. 
1 179 March 127 70 
859 April 5-2 24 18 11 
ll 8,181 May 4,567 193 17 9 
80 June x 273 3 
1 8,555 July 21,287 941 12 11 
81 10,229 August 52,454 2,826 12 6 
7,186 September | 15,478 67617 1 
{ Contracts 217 0 
100,76) | £4444 5 5 


183 87,598 | | 


From the gross traffic receipts must be deducted £740 4s, 7d. tolls payable to 
the Douglas Head Marine Drive, Limited, leaving net passenger receipts 
£3,704 0s. 104., to which must be added £15 14s. 6d. sundry receipts, making a 
total of £8,719 15s. 4d., against £3,457 14s, the net receipts of last season. yo 
accident to life, limb, or rolling stock occurred during the season. The cold, 
Wet, and uncertain weather during Easter, Whit-Week, and the earlier portion 
of the season caused a great diminution of traffic. During an exceptionall 

heavy gale at the beginning of January our car shed suffered severely, ms | 
caused damage which cost nearly £100 to repair. The lice, roll ng stock, 
engines, &c., have been kept in thorough repair, and all debts against the com- 
pany have been Jiquidated out of revenue. The profit for the season’s working is 
£1,455 4s, 8d., which, added to the profit balance brought down from the last 
baance-sheet, gives a disposable balance of £1,806 8s. 10d. and your 
directors recommend that a dividend of 6 per cent. per annum be declared 
jd acl per cent, preference shares, and the balance, £271 16s. 8d., be carried 


At the meeting held at Manchester last week Mr. Taomas 
Son, the chairman of the company, said that the past year had 
shown an improvement. It was very fortuvate that they had been 
able to run such a line, with its many p:culiarities, without any 
accidents. The report was adopted, and a dividend of 6 per cent. 
declared, Mr. Hutchinson was re-elected a director, on the pro- 
position of Mr. Davenport, who said it was quite probable that an 
a would bs laid from the bridge at Douglas to the top of 


Waterloo and City Railway Company, 


Tux report for the half-year ended December Sst states that the 
Capital account shows atotal outlay of £573,656. The further esti- 
mated expenditure of £40,000 is amply provided for by the capital 
powers of the company. The receipts of the li:e, less Govern- 


gross 
ment duty, amounted to £13,349, From this amount the London 


and South-Western Company have retained £4,824 in respect of 
working expenses, leaving the sum of £8,525 p:yable by them, in 
order to provide, under the agreement of March, 1894, for a dividend 
at the rate of 3 per cent. per annum on the company’s ordinary and 
borrowed capital. The numb:2r of passengers carried during the past 
six months was 1,769,731, exclusive of season ticket holders. Oa 
January 8th three additional entrances were opened to the City station 
in connection with the public subways, which are being constructed 
at the Mansion House by the Cen‘ London Railway at the joint 
expense of the two companies, and when the whole of the subways 
are completed, there will be two other entrances at the Royal 
Exchange. 


City and South London Railway Company. 


Tux directors’ report for the half-year ending December 31st, 1899, 
to be submitted to the meeting at Winchester House on Monday, 
February 5th, at 12 o’cleck noon, reads :— 

“The receipts from all sources for the past half-year have 
amounted to £27,506 1s. 34., and the cost of working has been 
£15,968 43, 64., leaving a profit of £11,537 163. 9d. Inclusive of the 
balance brought forward from June 30th last, the net revenue 
account shows an aggregate total of £15,538 4°. 81. After makicg 

rovision for the debenture stock interest, a balance remains available 

or dividend of £11,429 19s. 64. Oat of this sum your directors 
recommend that the full dividend of 5 per cent. per annum be paid 
on the preference shares, and that a dividend at the rate of 14 per 
cont. per annum be paid upon the consolidated ordinary stock, 
leaving a balance of £1,267 93. 64., to be carried forward to the next 
account, Your directors regret the diminution in the dividend, 
arising from the increased cost of materiale, and from the fact that 
the ordinary stock, ranking for dividend, has been increased by 
£225,000, expended on lines not yet open for traffic. The following 
table shows the number of passengers, exclusive of season ticket 
holders, carried since the opening of the railway in each half-year :— 


| 
Number of 


passengers (exclu- Receipts 


Half-year. (including 
sive of season 
ticket holders). | season tickets). 
Ended December 81st, 1890 (11 days) 165,000 1,568 8 9 
» dune 30th, 1891.. oa vo 2,412,343 | 19,408 6 9 
+, December 8lst, 1891 .. 2,749,055 | 19,798 16 6 
» dune 80th, 1892.. dé 2,813,152 20,981 4 2 
», December Sist,1892 .. 8,117,602 | 92.002. 17 5 
» June 80th, 1893.. ..  .. 8,146,656 | 22,458 6 9 
» December 31st, 1893 .. oa 098,35. 22,067 14 10 
» dune 30th, 1894.. ‘ 8,383,154 23,564 10 6 
» December, 1894 Se 8,275,649 23,540 12 4 
» dune 20th, 1895.. oo 8,118,199 23,71L & 8 
» December 3lst, 1895 .. 8,172,438 23,790 8 7 
» dune 80th, 1896.. 3, 9',672 24,021 13 0 
» December 3ist, 1896 .. “a 8,862,480 | 25,456 6 9 
» June 30th, 1887.. oe =a 8,437,810 26,403 3 6 
» December 8lst, 1897 .. 8,337,861 25,47: 12 10 
» dune 80th, 1898 .. 8,478,977 26,356 16 4 
» December 81st, .. “ae 8,462,814 26,319 14 10 
» dune 80th, 189y.. 3,540,098 26749 3 0 
» December 8lst, 1899 .. 8,412,912 26,197 14 10 
Total since the opening of the line . . 57,703,263 | £429,804 7 4 


“ Moorgate Street Extension.—Your directors regret that owing to 
the delay on the part of the several contractors if was found im- 
possible to open the line at the date anticipated in the last report. 
Every possible pressure bas been put upon the contractors, and the 
works are now so far completed that it is hoped the sanction of the 
Board of Trade for the opening for public traffic will be obtained 
within the next two or three weeks. The delay has been a source 
of great disappointment, as the capital expended on the construc- 
tion and equipment of the extension has consequently been unpro- 
ductive in place of earning an adequate return. 

“Clapham Extension.—The works on this extension are rapidly 
approaching completion; the surface stations are well advanced, 
and there is every prospect of its being ready for public traffic within 
the next three months, 

“ Tslington Extension —The sites for the stations on this extension 
have been acquired and are in the hands of the contractors. Good 

rogress has been made with the tunnelling. 579 yards on the up 
Tine and 550 yards on the down line have bzen driven. 

“The subway at London Bridge to connect this company’s station 
at the corner of Denman Street with that of the London Brighton 
and South Coast Railway will b2 commenced as soon as some pre- 
liminary boring operations have been completed. Of the 10 loco- 
motives referred to in the last report as under contract, eight have 
been delivered and are giving satisfaction. 

“ Generating Station —The principal works necessary for running 
the trains to Moorgate Street are now completed, and the further 
power required for the extension to Clapham is expected to be ready 
early in March. A large new carriage shed is in course of erection. 

“ Parliamentary.—The Bill will be submitted for approval at the 
conclusion of the ordinary general meeting, is to obtain the sanction 
of Parliament to substitute a tunnel of 30 feet in diameter, for two 
of 214 feet at the station at the I terminus, whereby greater 
convenience will result in the working of the traffic and a saving in 
the cost of construction. 

“ Negotiations are in progress with the Great Northern and Oity 
Railway Company for the construction of a joint station at the 
corner of Old Street for the exchange of traffic between the two 
companies; and a Bill bas been deposited in Parliament by the 
Baker Strest and Waterloo Electric Railway Company, now in 
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course of construction, for the extension of that line from Waterloo 
to join this company’s railway at the Elephant aud Castle Station. 
In accordance with the powers cnntuand on the company by the 
City and South London Railway Act of 1898, the half-year’s 
dividend on the 5 per cent. perpetual preference shares, issued in 
1896, will be charged to capital. e warrants for this and the other 
dividends will be posted on the 12th proximo. The directors who 
retire by rotation on this occasion are Mr. Sampson Hanbury and 
Mr. 8. Barclay Heward, both of whom ara eligible for re-election. 
Mr. be: — Lorimer Oliver is the retiring auditor and is eligible for 
re-election.” 


Great Northern and City Railway Company. 


Tue report of the directors for the half-year, ended 31st ult., sut- 
mitted at the third half-yearly meeting held in London yesterday, 
lst inst., states that the construction of the railway is actively pro- 
ceding, and,at the Regent’s Canal, both the up and down line 
tunnels are making good progress. The shield chamber at Essex 
Road station is ready and the shield is in course of erection. Bxca- 
vation of thetunnel at this point will shortly be commenced, and 
work has begun at Drayton Park. An arrangement has been made 
with the City and South London Railway for a joint station at 
Old Street. 


The meeting of the company was held yesterday afternoon at 
Westminster Palace Hotel. A report will appear next week. 


Stock Exchange Notice——The Stock Exchange Com- 
mittee has ordered the undermentioned securities to be quoted in the 
Official List:—Commercial Oable Oompany—Further issue of 
£230,255 4 per cent. 500-year debenture stock. Applications have 
also been made to the Oommittee to appoint a special 
settling day in:—Hampstead Electric Supply Company, Limited. 
—6,360 ordinary shares of £5 each, fally paid, Nos. 1 to 2,652, 
2,853 to 4,416, and 4,471 to 6,614, 8,038 5 per cent. cumulative 
preference shares of £5 each, fully paid, Nos. 1 to 5,330, 
5,431 to 6,000, 15,763 to 16,912, and 16,918 to 17,905, 5,433 
vendors’ ordinary shares of £5 each, fully paid, Nos. 6,615 to 12,047, 
and 9,862 vendors’ 5 per cent. cumulative preference shares of £5 
each, fully paid, Nos. 5,331 to 5,430 and 6,001 to 15,762. 


London Electric Wire Company, Limited.—A meeting 


of this company was held at Winchester House on Tuesday last for 
the adoption of report and accounts, but the proceedings were con- 
ducted in private. 


Westminster Electric Supply Corporation, Limited, 
—The directors recommend a dividend at the rate of 16 per cent. for 
the half-year ended Decembar 31st, making with the interim dividend 
18 per cent. for the year. 


The British Electric Transformer Manufacturing 
Company, Limited.—The directors on Tuesday declared an interim 
dividend at the rate of 10 per cent. per annum for the six months 
mary December $1st, 1899. Dividend warrants will be posted on 

ii 


Bi and Fleetwood Tramroad ye Oe for the week 
January 27th, 1900, were £149 16s. 0d. ; receipts for mmeqeetins 
period, 1899, £154 14s, 114.; aggregate for half-year to date, £573 5s. 7d. 


Tbe Bristol Tramways and Carriage Company, Limited.—The receipts for ¢ 
week ending January 26th, 1600, were £2,697 53, 14.; comemouiee 
period, 1889, £2,882 9s. 1d.; increase, £814 16s, 04, 

The City and South London Raliong Company.—The receipts for the week 
ending January 28th, 1800, were £1,092; ditto January 29th, 1899, £1,184; 
decrease, £42. Total receipts for half-year, 1900, to date, £4,470; correspond- 
ing period, 1899, £4,516; decrease £46, Miles open, 84 


The Dublin United Tramways Company.—The 


£609 68. 94.; total, £8,534 5s, 6d.; correspon D. U. T, 
Co., horse cars, £1,886 53, 0d.; ditto, electric cars, £279 1s. 2d.; D, 8. D. Co., 
electric cars, £6 ; £8,285 7s, 24.3; in 4a. 


20 Is, Od. £298 
te to date, £13,101 7s. 1d. ; te to date last year, £21,970 
2d.; ~ to 1s, 114, mileage | is 
electrically les by horses, as against miles electrically, 28 miles 
by horses, for the corresponding period last year, : 

The Halifax Corporation Tramways. — The receipts for the week ending 
January ist, 1900, were £530; January 25th, 1899, £295; increase, 
£235, Number of cars, 1900, 28; 1899, 12. Total receipts to date, 
1900, from April Ist, 1899, £24,949; 1899, from June 29th, 1898, £7,884. 
Week ending January 29th, 1900, £545; Februery Ist, 1899, £805; 
increase, £240. Total receipts to date, 1900, £25,494; 1898, £8,189, Miles 
of track open, 1900, 12; 1899, 34. 

The Liverpoo! Overhead Railway Company.—The receipts for the week ending 

, January 28th, 1900, amounted to £1,571: corresponding week last year 
£1,258 ; increase, #818 ; total for half-year to date, £766, 

The South Staffordshire Tramways Company.—The receipts for the week 
ending January 26th, 1900, were £788 16s. 64.; January 27th 1899, £542 
oo ion Aggregate receipts for 4 weeks, £2,349 5s. 94,; last year, £2,308 


STOCKS AND SHARES. 


Wednesday Bvening, 

Tue highly-struvg feeling of nervousness which is abroad in the 
general markets of the Stock Exchange finds but little reflex in the 
calm placidity of the electrical departments round the “ House.” 
The war—that dominant feature of the speculative sections—iy 
gradually losing its hold upon the mind of the investor, who knows 
that it is only a question of time before the British take Pretoria and 
markets resume their normal attitudes. Oertainly, the effect of 
hostilities hangs over a few quotations in the electrical depart. 
ments, but it is so slight as to be scarcely perceptible. A glance 
at our list of prices shows what we mean: out of the 123 officially. 
quoted stocks and shares, less than a doz3n are altered since last 
week, and of these, more than half are caused by the quoting of the 
securities cx dividend on the last account day, January 26th. 


In the electrical railway market, City and South London stock has 
nominally fallen a point, but in reality the drop is worse than this, 
it being exceedingly difficult to find a buyer at anything like the 
current price. For this, of course, the reduced dividend which we 
announced last week is mainly responsible, but it must b: 
remembered that for some time past the market in this stock 
has been next to nothing, and what dealing has taken placa 
was in the nature of what the Stock Exchange calls a 
matter of negotiation. Waterloo and Oity Ordinary Stock keeps 
steady, and the report of the company speaks well for the relief 
which this little line affords to the congested traffic of the London 
streets. Oentral Londons do not move. The recently-published 
statements with regard to the electrifying of the two principal 
underground lines have not been sufficient to prevent a fall in the 
Ordinary stccks of both companies. Metropolitan Consolidated 
has dropped from 113 last Feiday, to 112, and District Ovdinary 
stock at 294 is 8 below last waek’s prics. It is rather interesting to. 
note, in passing, that the last dividsnd paid on Districts was in 
August, 1882, 174 years ago. . 


One solitary change has to b3 noted in the list of electricity supply 
companies. County of London and Brush Provincial Preference are 
10s. down, otherwise there is no reportable alteration since last 
Wednesday. Business in this department has shrunk to unrecognisable 
dimensions, but the heavier shares stoutly maintain the advances 
which they secured a week ago. The St. James’s and Pall Mall 
dividend and bonus are at the same rate asin 1899, and the market 
is anticipating similar results from the Westminster,* Notting Hill, 
and Metropolitan Companies. There is some doubt as to what the 
City of London directors will distribute, but expert opinion is 
going for a dividend of from 3 to 5 per cent. In almost every 
case the companies are doing excellent business, although the 
extravagant price which coal has now reached is militating against 
them, and is bound to tell sadly upon results. At the 
Smithfield Market meeting, which was held the other day, the chair- 
man drew attention to the large amount of new business which is 
being obtained by the company. The shares are supposed t» be 
buyers at 2, but we doubt whether a seller would be able to get as 
much if he wanted to dispose of his holding. 


An advarce of 303. per share in the price of British Iasulated 
Wire has been brought about by persistent inquiries for the shares in 
a market which is already short of them. Edison & Swan Ordinary 
have not improved upon their rise of last week, but the 4 per cent. 
Dabenture stock is up 1 per cent., and as a speculative investment it 
is not unattractive. 


Telegraph atocks and shares would be featureless were it not for the 
speculation that goes on around the Anglo-American group. Anglo 
“A” and“ B” have both declined, and the Ordinary stock has shed 
point. The stocks are largely influenced by outside influences, and 
the conduct of the war has kept all speculative markets depressed this 
week up to the time of writing. The “A” stock, be it noted, still 
carries the dividend of 27s. par cent., which will not be deducted 
until Friday next, February 9:h. Eastern Extension Telegraph 
Ordinary has undergone no change, despite the discussion 
which was evoked by the spirited speech made by the chairman. of the 
company, Lord Tweeddale, at the meeting last week. Globe Tele- 
graph and Trust shares—both Ordinary and Preference—quickly 
recovered the dividends of 1s. 94. and 3s, per share respectively, 
which were knocked off last Friday, but Direct United States Cable 
failed to do this, and allowing for the dividend, have fallen 23. per 
share to 11}. 


* Since declared 13 per cent., against 12 per cent. for 1893. 
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TRAFFIO RECEIPTS. 
q 
oar | The Dover Corporation Tramways.—The receipts for the week ending 
January 27th, 1800, were £151 6s. 5id.; January 28th, 1699, 
= £182 5s, 24.; inorease, £19 1s, 34d. Total receipts to date, 1600, 
£606 93, Od.; corresponding period, 1899, £586 193, 14.; inorense, 
 £199s. 11d. Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,910; 
wie 1899, 4,297. Number of cars, 1900, 11; 1899, 11. 
receipts for the week ending 
s:—D. U, T. Oo., horse cars, 
£87 88. 6d.; ditto, electric cars, £2,637 10s. 34.; D. 8. D. Co., electric car 
= 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


done 
Stock Closing josing uring 
for week ended 
Present NAME, the inst three years. ‘an. 24th, J an. Bist, 
t 1900. 
1897. | 1896, | 1869. towns. 
99 —103 cos eee 
25,000 Telegraph Red.| 100| | |85—90 | 85 —90 
125,000 =" 5% Debs., , Nos. i to Stock 89 £3 9s 73/6 | 63 — 68 65 — 68 ok a ae 
4A, Nos. eee eee eee eee 100 | 8 8 %, 165 —175 163 —175 tee eee 
Stock 102 —104 —104 | 1083 | 1023 
1,382,8281| Do. 500 year 4 % Deb. Stock Red. ai 
16,000 Cuba Telegraph ... oe eee eee 10 10 10 19 20 19 20 
10 % eee eee oe eee tee 5/4 
6,000 Do. do. 10% Cum. Pref... | 5 {10 | 
80,000 Do. do. Debs. eee eee 20 33% 34% 3 113— 12} 114— xd 12 11g 
60,7101) Direct United States Cable ae 99 —102 99 —102 i. << 
120,000 | Direct West India % Beg. Deb. | ss | 188 | 
4,000,000 Eastern Telegraph, eee eee eee 100 eee 98 —lul 99 —101 99 9x3 
1,795,000 Stock eee see Stock 49 eee see 115 —120 115 —120 117 
1,482,268 Mort. Deb. Stock Red. 10 |7 7% 152 154— 153 18} 15,5 
000 Australasia, and China Telegraph ves 
Do. 6% (Aus. Gov. Sub.) Deb., 1900, red. ann. .. | 99 —108 99 —103 
16,2001 1—1 049, 976—4,826 
drgs. | 2 8, ’ 100 5 100 —103 100 —103 eee 
64,4001) Do. do. Bearer, 1,050—8,975, 4,827—6, 117 —122 —122, 118 |... 
820,0007) Do. Stock see sh, 6 Mort, Deb eee 8 eee 
17,400 |{ Bester an 1000 Hog. Now. 1 002,843 | 
24,500 Do. to bearer, 2, to 5, 500 100 eee 101 —104 101 —104. 
800,000% Do. 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 100 slaty iat | | 
200,0003 Do. 4% Bog. Mt. Debs. (Mauritius Sub.) 1—8,000 ais 543 11 — 11g | 11 — 198] 11g 
180,227 | Globe Telegraph Trust... soe 6 15 — 15g | 15 — 154] 15,5 
180,042 Do 6 % Pref. eee eee 10 10 80 — 82 80 — 82 81 304 
150,000 |} Great Northern Telegraph, of 
Halifax and Bermuda Cable, Ist Mort. Debs., 100 99 —102 99 —102 
86,300 within 25 ho % % — 88 49 — 53 
17,000 Buropean Telegraph at 
100,0001| London Platino-Brasilian % Debs... | 100 | 6 106 106 
72,680 | Montevideo Telephone, Limi os. 1 to 72, 680 ... 1 
86,492 Do. % Pref., Nos. 1 to 6,492 58 — 
,000 National 1 to 450,000 eee eee eee eee 10 8 8 14 15 14 15 143 
15,000 6 Cum. lst Pref. eee eee eee 14 15 14 15 
15,000 6 % Cum. 2nd Pref. ... | 10/6 6 
250,000 Do. Non-cum. 8rd Pref., 1 to 250,000 6/5 5 98-300 98°—100 98; | 98 
1,829,471 Do. Ret. Stock) 84% | 84 
171,504 | Oriental Telephone Nos. 1 to 171,504, fully paid | 1/5 % | 5 101°—104 —104 
100,000!) Pacific and European 4 % Guar. Debs., 1 to 1,000... | 100 | 4 
11,889 Beuter’s oes ove eee eee eee eee 8 5 oe 125 —180 125 —130 
8,381 Submarine Cables Trost eee eee eee eee eee Cert. 64 5} ee 
16,639 Do. do. 5% Cum. Pref. Nos. 1—16,639| 5] .. | |. 
20,008 | West of Amerion, Noe 180,000 and’ | 34 | | | 
150,000 Do. do. 4% Debs., 1—1,600 gus. Sub. Tel. |-100 | ... coe 100 
389,731 | Western and Brazilian Telegraph 4 Btock Bed. ... .. | 148— 153 | 15.) 1433 
205,993 Western Telegraph, Ltd., Nos. 908, 993 eee eee eee 10 eee eee 106 —109 1 
75,000 5 % Debs. Qnd series, 1906 eee 100 eee eee ia 1 
88,821 | West India and Panama Telegraph .. of 
84,568 Do. do, > 6 % Oum. Ist Pref. ... | 10 | 6 8 
4,669 Do. do. 6 Cum. 2nd Pref. ... | 10 6 104 |104 —107 
80,0007) Do. do. Debs., Nos. 1 to 1,800 | 100 | 5 sos $8: —l08 
Western of U.S. Bter. Bonds eee 100 6 eee 
ELECTRICITY SUPPLY COMPANIES. : 
baring © d Strand Electricity Su 7%/8%| 
20,000 do. do. 44 % Cum. Pref. | 6 6% 84 8} | 
60, City of tondon Laghting, Or 10 10% | 6 con | | | 
400,000 Deb. Stock, (i. at £115) all paid)... 5 | | 
40,000 County ot Lond & Brush Prov. E » Ord. 140,000 
200,000 Deb. Stock, Prov. Certs (all paid) Ra. 
| | ‘ante | eee 
100,000 4% 1st Mt. Db. Stock Rd. Stock ase oes 184 188 on 
125,000 Do. 84 % Mort. Deb. Stock Red... [Stock 
81'980 and Pall Mail Blovtric Light, Ora. lisa | | | | . 
85,000 South coe | eee see eee eee 
,900 | Westminster Blectric 101 to 80,000" 12% 112 & | 144— ist 144— 1 | 152 144 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Share| the last three Yo Guotaion | 
t an. 24th. an. Bist. Jan. Bist, 1900, 
1897. | 1898, | 1899. Highest. | Lowest, 
90,000 44% Ist Mort. Deb. Stock |[Stock| ... | 95 —100 95 —100 
80,000 British Electric 10) .. | CBD w | | 7 168 | 16} 
80,000 Do. do. Cum. Pref. 80 001—60,000 | 183 — 18% | 133— 133 18,%| 138 
200,000 Do. do. Perpetual Debenture Stock ... |Stock) ... {125 —128 |125 —128 
45,0001 Electric Works Co., Ord. £1 shares, 50,001—95, 000 |... 1 
50,000 |; do. 6 % Cum. Pref., i—50,000 . — 1 
40,000 British Wire Ord., Nos. 1 to 40, 000i. | 114— 124 | 18 — 14 
27,500 Do. do. 6 %Cum. Pref. Nos. 1 to 27,500 ... 5 : a ie — 6 6— 6 : 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3| 3 5 w | aS 1g— 2 
90,000 Do. do. Non-cum. 6% Pref. , 1 to 90,000 6 6 28 2 
125,0007 Perp. Deb. Stock [Stock] ... eee wee —115 110 —116 ase 
60,000 2nd Deb. Stock Red. ... |Stock ... —105 102 —105 
20,000 Callender’s Cable Construction shares, Nos. 1—20,000 . 5 | 124%] 15 ... | 184— 14h | 145 
20,000 Do. do. 5 % Cum. Pref. ... 6 6 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red. |Stock| ... —115 
213,533 Central London Railway, Ord. Shares eee eee eee 10 eee eee eee 9 10 10 10 93 
61,088 Do. do. Pref. half-shares 5 44— 5 42 ... 
71,447 Do. do. Def. do. eee eee eee 5 eee eee see 43— 5 5 eee eee 
855,000 | City and South London Railway see [Stock] 17%] 24%] 12% | 59 — 62 58 — 61 60 59 
37,000 | Do. do. Ord. shares, Nos, 22, 501 to 60,000£5 10s.pd.| 10] ... 44— 54 
5% lst Mort. to 900 
99,261 | Edison & Swan Utd. Hl. Legt., “A” shares, £8 pd. 1t099,261 5| 6 6 ies 2— 2 2— 2) oes aE 
17,189 Do. do. do. Shares, 01—017,139 6 6 44 34— 
844,028 Do. do. do. 4 % Deb. Stock Red. ... | 100| ... Sat a. =| 92 — 94 93 — 95 94 
112,100 | Electric Construction, 1 to aad 6 6 2— 24 2— 2} sak 
25,000 Do. do. 7 % Oum. Pref.,1 to 25,000 ...| 7 7 | vee 
140,800 Do. do. 4% Perp. lst Mort. Deb. Stock ... |Stock| ... ... —106 {103 —106 its 
91,196 | Elmore’s Patent Copper De: 1 to 70,000 ... ~ = & 
9,6001; Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 oo | 10 7 | 16 10 — 12 
80,000 Henley's (W. T. ) Telegraph Works, Ord... | | 12 14 13g | 
12,000 do. 44 % Pref. eee coe 5 7 eee 5 6 e 6 5} 
50,000 De do. 4% Mort. Deb. Stock... [Stock] 44 .. —114 {111 —114 
60,000 | India- Goite-Perche and h Works 10 ... | 21 — 22 21 — 22 22 
800,000 do. do. 1st Mort. Debs. | 100 ows eve ... |LOO —104 100 —104 we 
87,500 Liverpool Railway, eee eee eee coe | 10 84 8} 9 eee eee 
10,000 £10 paid | 5 | 18 — 184 | 18 — 183 
87,850 Telowzaph and 15 | 36 — 40 87 — 41 88 36 
150,000 Do. 4% Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100/ ... occ .. |LO2 —105 102 —105 eae eee 
20,000 Telegraph Ord. Nos. 1 to 20,000 ees 9 — 10 9— 10 
20,000 Do. do. 6% Om. Prf.Nos.1to 20,000 .. | .. | .. | 6 
540,0001 Waterloo and City Railway, Ord. Stock ... ses | 8 %| 3 %'101 —104 |101 —104 
+t Quotations on Liverpool Stock Exch t Unless otherwise stated all shares are fully paid. 


Dividends marked § are or @ year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. Knightsbridge Electric Lighting, Ordinary Shares 
Brompton and Kensington, 44% Debentures of £100, 102—104. | £5 (tally ) 12—13; 1st Preference Cumulative 6%, £5 
National Electric Free Wiring, 10s. paid, 5s.—7s. (f y Cudeare’ Rae Debentures, 103—106. Dividend, 1898, 
Oldham, aaa and Hyde Electric (£10 pd.), Ord., 18—19. 
do. Pref. (£10 pd.), 10}—11. Dist Pref. (£6 pd.), 6—64 
Smithfield ‘Market Electric, 1—2., Parker, £10 (fully paid), 18? 
* From Birmingham Share List. Bank rate of discount 4 per cent. (January 25th, 1900). 
MARKET QUOTATIONS, Wednesday, January 3lst. 
CHEMICALS, &c. This week. | Last week. |{2crease o* METALS, &c. (continued), Thig week .| Last week.|Ino, or Deo, 
Sheet .. ee perlb. 6/- 
a Acid, oo owt. ii. ee g Copper Bars ce ee per ton £82 £82 
a ee ee ee per owt. ee g Wire (basis price) oe per Ib, 103d. 
a y Oxalic.. ee per 82)- Sheet .. ee per ton £d2 
@ Ammonia, Berton] 439 £29 = Gutte-percha,, Beem] 
es perton £27 h India-rubber, Para fine ee perlb, | 4/7 to 4/8 4/84 dec. 
Ble leaching powder ee ee per ton £7 £6 10 10s. ine 4 Iron, Sheets .. .. perton £18, 
@ Bisul phide of Carbon .. .. perton £16 15 t , Pig (Cleveland warrants) per ton 67/9 t /9 2s. dec 
Borax ee ee per ton £16 10 £16 10 6 , according tosize per ton | From £1 £1 oo 
a Benzole (90 gal.  Sorap, heavy perton | 70/- to 72/6| 70/- to 72/6 
a (50/90 ee pergal, ,» Wire vanised No. 8.. per ton £14 5 £14 5 
aCopper Sulphate.. .. .. per ton £24 10 £24 10 os g Lead, English Ingots .. .. perton £16 10 £16 26 U6 ine, 
a Nitra’ “es oe perton »_ Sheet per ton £18 £18 
White Sugar .. .. per-ton £81’ £81 m Manganin Wire No. .. per lb. 8/- 8/- 
a_y. Peroxide .. .. perton| £2710 £27 10 g Mercury .. ee ee bottle} £9 12 £9 12°6 6d. dec, 
Methylated Spirit perigal. 3/9 d@ Mica (in original cases),small per lb. | 2d. to-8d. | to 8d. 
Naphtha, vent (90 at din n edium perlb. | 1/9 to | 1/9 to 2/9 
a Potash, Bichromate, in casks. . ha Phosphor Bronze | $0 Ii 
ee jor oe 
alph es es perton £85 £85 per lb, | From 1/23 | From 
8b ee ee per 68/: 68/- o Platinum {per oz. 48 11 £8 11 
@ Bulphate of ‘Magnesia ee per ton £410 £4 10 Silicium Bronze Wire . to 1/ | 104d. to 1/ 
@ Sulphar, Sublimed Flowers .. per ton £6 £6 4 Steel, Magnet, oo'a’g to desc’p'n p. ‘om £16 to £40 
a ” ee Steel, Magnet, in bars . ee Gu 
@ Bods, Caustic (whive per fon £7.10 47 10 gTin, block nom, nom | £810 inc, 
es ee fi ee Ib, 19 
@  Bichromate,casks .. per lb. 8} 1, 4 » wire Nos. 1tol6 0 
METALS, gto. p White Anti friction Metale— 
“White Ant” brand £40 to £70 | £40 to £70 ee 
Aluminium Wire, in ton lots.. per ton £224 £224 ee i Cotton, Sin; rab. 741. 
Sheet, in ton lote. . per ton | £101 £191 j Best Fiax, per lb a. . ine. 
p Babbitt's metal i £75 to £185| £75 to £135 j 8 ply Ibs. per lb. 4d. it inc. 
c Brass (rolled me to 12") ‘> 84. 8d, Ibs. Ib. 431, 4d. inc. 
Tube(brazed) .. ee perlb. 10d. 10d, ee i Jute, 180 lbs. rov: £1410 £14 10 
c « Wire, basis +. per Ib, 84d. 83d. k Zino, Sheet (Vielle bad.) D. £26 5 nett. { £25 5nett.| Linc. 
Quotations supplied tati lied b 
Alumina Company, Ltd, ph Works Company, Led, Mouse T. & Co., Ltd, 
Men rs. Wiggins & Sons & Tu Jo 
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SOME CONDITIONS AFFECTING THE MAIN- 
TENANCE OF CARS AND THEIR EQUIP- 
MENTS. 


[COMMUNICATED. ] 


Ir an English engineer were called on to estimate the 
probable running costs of the various divisions of a potential 
electric traction scheme, he could, without much difficulty, 
and with good chances -of accuracy, foretell the amount with 
which to debit the power station ; for making allowances for 
the considerably increased load factor, the decreased charge 
for switchboard attendants, and a few other betterments, his 
experience in the lighting school will guide him in estimating 
the cost of power at the switchboard. He can, moreover, 
pick up nuggets of information on this point from the gold 
mine of American and Continental statistics. 

For similar reasons he will not be far out in estimating 
the cost of maintenance, depreciation, and “inefficiency factor” 
of the electrical construction beyond the board, includin 
feeders, with their boxes, switches, manholes, &c., poles, 
overhead wires, electrical and supporting. 

He may, by good fortune, attain a fair- approximation 
when dealing with the track, with its special work, bonding, 
and diverse bailasting—macadam, setts, or wool—but when 
he comes to the running cost of cars, he is face to face with 
a fearsome octopus, whose tentacles are hidden, towards which 
he advances cheerfully, grasping a sword forged from the 
mean of countless statistics. 

If the engineer was born under a particularly lucky star, 
he msy have struck a line which, io this matter of cars, will 
verify his estimate. With this line we have nothing to do, the 
object of the article being to indicate, however vaguely, some 
of the difficulties with which the question bristles, and which 
make the estimation so much a matter of chance. 

The siz3 of the outfit does not affect us particularly. 

Expenses due to repairs and renewals should be merely 
nominal duriog the first six months. Everything is new, 
presumably in the pink of condition, and the contractors are, 
no doubt, hovering around, coaxing, and doctoring. It is 
after this critical period that the «c's, the unknowns, the special 
characteristics of the men-in-sharge of the line, of the cars 
and their equipments, b2gin to uofold them :elves. 

Let us attempt to marshal geome of the unknowables :— 
Firat, and most thickly veiled, comes the personal factor. 
However lusty a babe is electric lighting, electric traction is 
certainly yet ‘‘in its infancy” in Great Britain, and large type 


> would be needed to fill a sheet of scribbling paper with the 


names of those who know a tramcar from a traction engine— 
speaking more or less figuratively. It is necessary, there- 
fore, to imagine the possibility of the resident engineer being 
a man sound in lighting, but with an elemental acquaintance 
with the vices and surprises of a traction job. He may 
have been on some line where the conditions were ideal— 
and monotonous (for who would give anything for that job 
where the engineer could talk about “the even tenour of his 
way ?” The man most likely to succeed is he who has been 
in charge of a system where breakdowns of every possible 
description—not due necessarily to bad management—come 
thick as leaves in—well, in Autumn). 

This man has an unlimited capacity for learning, but— 
unfortunately for our estimator—a very small —? of 
these surprises occur during the probation period of the 
undertaking, when the contractor’s representative is at hand 
to advise ; and soit happens, that instead of. being able to 
strangle faults before birth they are allowed to develop fully, 
and only then is the preventative noted for use in future. 
In fact, the resident engineer has to learn by experience, which 
is likely to be a pretty penny out of the promoters’ pockets. 

Probably a more important place under the heading 
“Personal,” should be assigned to the moforman—that most 
unspeakable product of devolution—for one must persist in 
counting him as belonging to a distinct genus, a race apart. 

Who shall say beforehand what this uniformed wonder 
will do, or how he will do it; and who, when he considers 
what the motorman should know, would for a moment 
imagine that he could do it? Ia sooth, he should know all 
things, even as he knows the tasteof beer. The contractors 
probably saw bim through a period of skilled training; he 
is riddled with instructions as to what he should do under any 


circumstances; he has instruction books thrust upon him 
(sometimes with the adjaration that he read them as often 
as his Bible!) ; he has every chance to learn, and yet... . 

Is there a, particularly bad point entering a loop, then shall 
your motorman go through on the last notch—poor wheels, 

or car—what recks he of broken flanges, of the terrible 
arch on the lead, which twists the frame and strains 
horribly the car body; what cares he for the comfort of the 
passengers? ll he cares about is to get a loop ahead of 
auother of his kind. The damage to the car is not apparent 
at the time, so he will not suffer. 

Is there a flooded place on the line? How fine to think 
that he can slosh through 6 inches of water, at the “ maki 
up” speed, without wetting his feet (oh! you wretch 
motors, arresters, and resistances), What a ype device 
is the “emergency!” How it saves one’s right arm to use 
that little handle to pull up for a passenger. If the pas- 
senger jumps on before the car has stopped, so much the 
better! Off goes the emergency, and nobody hears the 
ruinou3 arc inside. Look at the creature! He is climbing 
a hill when the current goes off—circuit-breaker out at the 
station. On goes the brake, and round goes the controller 
handle to the first notch, or maybe it remains where it was 
on the notch where the fialds are shunted, the position which 
his “instructions ” say “must on no account be used when 
climbing a grade ;”’ then, when current again comes on, you 
see we start without loss of time, unless the station breaker 
opens at less than 200 amperes. 

Look at him again. Something has caused his circuit- 
breaker to open time after time. What more natural than 
to hold the handle of that breaker uatil the depo: is reached, 
or perchance till the main faze blows, in which case he is 
hopelessly stranded, because he has quite forgotten what he 
should do under the circumstances. 

(How I love to see him step off a car to find what ails it 
when the lights go out, and it happens to be “ grounded,”) 

All these things do not lengthen the life of the motor 
equipments. The motorman can damage a car in so many 
ways, and he uses his power. 

Let us get away from the Bogen factor with all speed. 
After the engineer has learned that a car will not run an 
infinite number of miles without being overhauled—know- 
ledge sometimes obtained at considerable cost—he institutes 
a regular system by which every car is run into the repair 
shed, either after travelling a certain number of miles, or 
some fixed period of time. After a little while he finds to 
his disgust that his orderly system works out better on paper 
than in practice, for cars apparently are not keeping the 
rales at all, but are jast dropping into the repair shed when 
they like, not when Ae wishes. Armatures or field coils fail- 
ing, brush-holder yokes burning up, controllers niggering, 
arrestera short-circuiting, trolley connections continually 
earthing to poles, (oh ! those delightful double-deckers) poles 
doubling up, axles breaking, wheels cracking, and flanges 
chipping off, tracks sprang out of square, and, finally, cars 
being dragged in with platforms wrecked, dashes and vesti- 
bules unrecognisable, controllers in smithereens, and broken 
glass everywhere. Most of these things happen occasionally 
on lines working under the best conditions, but it is doubt- 
ful if any engineer, with foresight of the brick-wall order, 
would allow for every one of these calamities happening con- 
tinually on any one line. Yet these exaggerated evils are 
found on some—probably a very few—lines. 

To show how such a concourse of disasters could come 
about, it will be well to indicate the possible conditions exist- 
ing in one line. On the opening day everything runs 
smoothly ; all things appear in order and well done. The 
track runs through a mining and manufacturing district, 
serving a dense and dirty population. Ina few months some 
portions of the road begin to sink, owing to disused workings 
caving in. It subsides most quickly under the track, as all 
heavy traffic prefers the middle of the sett track to the softer 
macadam road sides. Joints open and sink, the track gets 
out of gauge, nasty kinks and curves are given to the rails. 
These things play navoc w.th wh<els, axles, and springs. Sztts 
rise and break low-hung gear, such as life-guards and gear- 
cases. 

The road is very hilly, and the grades severe. Often 
under ordinary conditions, the motors are running overloaded 
for 15 minutes continuously, and when a motcrman has 
adjasted the brakes so that they bind on the wheels, this 
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overload is considerably increased. If the ninth notch (K, 
controllers are assumed) has not been removed it is probably 
used on this grade. 

On a road which is hardly ever level, brakes may be on for 

half the round trip, which means that brake shoes require 
very frequent renewal, and much attention. Onsuch a road 
20 running cars will keep two men employed on little else 
than brakes. Moreover, on a greasy rail a bad driver will 
put a flat on a wheel in a remarkably short time, and 
being a bad driver, he will make it worse every time 
he slows up; consequently, the pair of wheels and their 
axle have to ba taken ont to allow the flats to be ground or 
tarned out. 

The locality is famous for its rain ; all the low places on 
the track are flooded during wet weather, and much water 
finds its way into the motors. Certain types of arresters and 
resistances, unless well protected, are not at all fitted fora 
damp climate, and it is easy to surmise that the electrical 
equipment suffers much under the foregoing conditions. 
Daring the greater part of the winter dense white fogs 
prevail, and after most fogs, a car or two are found in the 
sheds, more or less damaged as the result of a collision, 
generally with heavy carts, the drivers of which are afflicted 
with incurable deafness ; the heavier and slower the cart, the 
deafer is the driver. : 

In the summer the whole track is covered with a fine 
metallic dast, which finds its way into every part of the track 
and car. Bearings run hot and melt out, thereby allowing 
the armatures to rub against pole faces. The life of every 
wearing part is lessened ; and, until the bottoms of controllers 
are boxed in, the ravages of the dust increase the wages sheet 
considerably. Nor is it good for motors when the car runs 
over a rail insulated with dust every few yards with full 
current going on and off in jerks. 

Snow isa “beautiful white devil” to the tramway man. 
In a manufacturing district its whiteness does not stay long, 
but it remains a devil throughout, and much salt mixed 
therewith is trying to things electrical. 

The majority of these things have their cure, except the 

motorman, who isincurable. If proper precautions are taken, 
the occurrence of these mishaps is reduced to a minimum ; 
but we have been considering the line on which the engineer 
has to learn from experience which he has not b2en able to 
gain elsewhere, who has to discover cures after the diseases 
have developed. 
_ Perhaps it is plain now to those who did not know before, 
that for some indefinite period after the opening of a new 
system it is practically impossible to tell how much of the 
revenue is to be eaten up by “car equipments.” 

It is apparent that this article is a mere indication. Too 
little is seen in the technical papers of the experiences of 
traction men, and if this article should be the means of sug- 
gesting subjects on which others will expound, it will have 
served its purpose ; and the writer may not have to subscribe 

so heavily to American traction organs, 


A New German Electrical Monthly.—The Centraiblatt 
fiir Accumulatoren und Elementkunde, edited by Dr. Franz 
Peters, of Charlottenburg, ‘and published at Halle by 
William Knapp, has been started this year, and is to be 
devoted to the science and technique of primary and 
secondary batteries. No. 2 of this journal, which lies before 
us, contains some excellent articles. One on recent improve- 
ments of the L2clancké element, by I. Zacharias, describes 
a battery of this type invented by Pfannenberg, which is 
capable of giving 30 to 35 amperes on short circnit, and 
which, for 12 hours, gave a current commencing at 1°1 
amperes and falling to 0'7 ampere. The improvement con- 
sists chiefly in increasing the zinc surface. We notice, also, 
excellent articles on the theory of the normal element by Dr. 
Jager, and experiments on the surface of accumulators for 
use in motor cars. The publication of a journal devoted to 
so restricted a section of the electrical field is characteristic 
of German specialisation. We have no doubt that the elec- 
trical profession will benefit by the special information sup- 
plied to them in so convenient a form, and we wish our new 
contemporary every success. 


Mr. Hayler is manager of the Van Wert (O.) Electric Light and 


SOME SUGGESTIONS TO THE MANAGERS 
OF SMALL CENTRAL STATIONS.‘ 


By GEO. HAYLER, Jun. 


(Concluded from page 119.) ; 

Tam question now arises, what is a fair rate? It is generally 
accepted throughout the eastern and central states that on meter 
measurement a basis rate of 20 cents per Kw.-hour is ab-ut correct, 
Let us see fora moment how this compares with the price of gas, 
An ordinary gas jot consumimg 5 cabic feet of yy Se gas per 
hour will, on the average, give from 18 to 200 p.. A Welsbach lamp, 
when in good condition and consuming 3 feet of gas hour, 
will give about 40 cp. Then, 1,000 cubic feet of gas produce 
with ordinary open-tip burners not to excsed 4,000 c P.-hours, and 
with a Welsbach 13.300 o.P.-hours, or a little over three times as 
many. In order to produce the same amount of illumination with 
a 16-c.P. incandescent lamp, the lamp will have to burn respectively 
250 and 832 hours. Assuming the consumption of an average 
lamp to be 60 watts, we should have to expend, in the first 
case, 15 xw.-hours, and in the second 50 xw.-hours. Now, if the 
peice of is $2 per 1,000 feet, for an equivalent of light we shall 

ave to sell 15 xw.-hours for $2, or at a rate of 134 cents per Kw.-hour, 
while in order to compete with Welsbachs we shall have to sell cur- 
rent at a rate of 4 cents per Kw.-hour, a rate which is practically 
out of the question at small stations. 

In the majority of small towns, however, light is sold on a contract 
basis, and we will consider briefly the advisability of modifying 
this system to the benefit of both the company and the consumer. 
From the records of our station I find that between the hour of 
starting the machinery and 10 o’clock p.m., the average number of 
hours run per month is 140. We can safely assume, then, that with 
contract lights the hours of burning will approximate this figure. 
Now, at 134 cents per kw.-hour, a lamp burning for 140 hours, 
and 60 watts, will cost the consumer $1.12. If it is burned 
until 9 o’clock, or 112 hours per month, it will cost 89 cents, 
and if until 8 o’clock, or 84 hours, it will cost 66 cents. It would be 
out of the question, however, in most towns, to charge such prices for 
lights on contract, and it will be readily seen that for several reasons 
we can afford to make the rates much lower. In the first place, the 
customer having, say, 10 lights in his store, and closing at 9 pm, 
would not, if they were on a meter, burn them for anywhere near 
112 hours each month. This would be especially true in the summer 
time, when there would perhaps be no necessity for having them all 
turned on before 7 p.m. The result will be that, instead of paying 
$8.90 per month for his light, he will probably not pay more than 
$5.00. At the same time the cost to the company furnishing light 
would remain nearly constant; for interest charges, labour, &., 
remaining nearly the same, the only difference would be in the cost of 
coal, wear and tear, &., and this would-be offset in a measure by the 
interest on the cost of meters, their maintenance and the advantages 
to be derived by avoiding disputed accounts. Again, if the customer 
is on a contract, he is bound to take light fora specificd period, and 
in consequence the electric light company is assured of a certain 
definite revenue from him; while, perhaps, if he were on a meter 
he might take a notion to burn gas at times, and would prove a very 
unsatisfactory customer. 

On the other hand, in competing with gas for the illumization of 
residences, public halls, churches, &., requiring intermittent use of 
light, it is necessary to furnish an illumiaation equivalent to the gas 
—that as many or more electric lamps be installed as there are gas jets 
in use, It is necessary, also, that we make a rate comparable with 
the coat of gas for similar service. Obviously, then, the rate per 
lamp must be made much lower than in the case of strictly com- 
mercial lighting; if, now, we can assure ourselves that the lights 
will be used judiciously, or only when necessary, we can, perhaps, g2t 
a fair price for current furnished, but the chances are very much 
against such conditional affairs; and the consequence is, that there 
will be an enormous waste of light, for which the company will 
receive no compensation, and which waste will occur just at a time 
when the light has its maximum value to the producer. I know that 
in the case of the plant with which I am connected we passed through 
asimilar experience. The load kept increasing until the capacity of 
out machines was strained, while at the same time the revenues 
remained unsatisfactory. A partial change to the meter basis—more 
especially in residence lighting, churches, public halls, &c.—resulted 
in cutting the load almost in two, w’ the revenues, after 2 
temporary drop, s0on increased again above what they were before the 
change was made. 

I think, then, that in the case of small stations it is safe to say 
that for commercial customers, using perhaps up to as high as 10 
or 15 lights almost constantly during lighting hours, the contract 
system is preferable. Bat in installations requiring a large number 
of lamps, where it is not necessary to burn them continually, the 
contract system results in a great waste of light; and in such cases 
the meter system is the best solution of the difficulty, and even this 
has its faults. Electric light has some features peculiar to itself 
which make it almost the ideal form of illumination. I¢ is clean 
and cool, does not vitia‘e the atmosphere, and its quality is such as 
to make it particularly valuable for dis!inguishing colours at 
night. It also lends itself admirably to decorative effects, and can 
b3 used under circumstances where other forms of illumination are 
entirely out of the question. All of these advantages tend to make 


® Read before the Ohio Electric Light Association, Cleveland. 
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electric light bring a premium over the price charged for gas lighting 
for many purposes, and should be used as arguments in persuading 
customers to take light. Decorative lighting may seem a very 
unprofitable field in a small town, yet it is a form of advartis:- 
ment for the company. Window lighting is also a very profitable 
field, and although one would not expect much from this source in a 
small town, yet the revenue to be obtained from it is surprising. 
Handling electric and combination fixtures has aleo boen the means 
of obtaining us many good customers. We do not attempt to make 
much profit out of the business, but try to do good work and please 
our customers, and the result is, that they very rarely leava us, after 
once experiencing the convenience of having electric light scattered 
freely throughout the house, and capable of being turned on and off 
without groping around in the dark to find a chandelier. 

reduction operating expenses. is p question has 
received so much attention lately, both in the columns of the 
technical papers and at the meetings of various lighting associations, 
that anything I might say would be simply repetition. 
The subject was handled most admirably at the last 

s meeting of this association by Mr. E. P. Roberts 
his paper, entitled “ Positive and Negative Econo- 
mies in the Operation of Small Electric Light Plants.” 
If it were possible to emphasise any of his state- 
ments, I should first call attention to the necessity of 
up the operating expenses. Keep books. It is- 
such a tremendous amount of work; and don’t be satis- 
fied with simply an account of receipts and expsndi- 
tures. It is just as necessary for the manager of a small 
plant to know where his money is going as it is for the 
manager of a large plant. Keep daily station records 
of the number of hours run, the load in arc and incan- 
descent lamps, the amount of water consumed, the 
amount of coal burned, and of the dozsns of little and 
big things that goto make up the expense account. 
You would think your fireman crazy if you saw him 
shovelling dollar bills under the boiler, yet perhaps 
that is just what he is doing for you, only in another 


way. Weigh your coal and water once in a while, and Fic. 25.—Worts Now Mata Lins 


see about what you are doing; perhaps your coal is un- 

suitable for the work required of it; oops od your 

fireman does not know as much aboat firing as he should ; check him 
up and see. You will be surprised at the amount of interest that 
your men at the station will take in these matters. If they are the 
right sort of men they are interested in your success, and are willing 
to do their best to help you if you can only tell them what to do. 

Know the conditions thoroughly under which you are working, and 
then, knowing them, try to improve them to the best of your ability. 
You may have difficulty at times in raising the necessary money with 
which to make changes and improvements; but you do not need to 
make them all in a day; do it gradually. Rather than spend a little 
money in tinkering things up so that they will work for the time belong, 

t at the root of the difficulty and fix it up once and for all, even 

t does cost more. 

Above all, avoid buying things on which your service depends 
because they are cheap. I do not mean to say that one should always 
buy the most expensive supplies, but he should use good judgment, 
and strive to buy the best and most suitable for his purpose. 

And, finally,do not make the mistake of being too economical in 
your pay-roll. The labourer is worthy of his hire, and if you have 
& man show your appreciation of him by paying him what he is 
worth to you. 

In conclusion, I would say, study the conditions peculiar to your 
town and your plant; become familiar with every detail; get out 
once in a while and see your brother managers and have a chat with 
them and see what they are doing. Keep posted in current affairs in 
the electrical business, and strive to insure that your customers have 
as reliable service, as good light and as low prices as it is possible for 
you to give them. 


ON THE PROTECTION OF ELECTRIC POWER 
TRANSMISSIONS FROM LIGHTNING.* 


By J. T. MORRIS. 


(Continued from page 95.) 

Tau table appended gives a list cf all the non-arcing metals known 
at the present time, tegether with their atomic weights and approxi- 
mate melting and 

Fron these figuzes it be observed that tke melting points of 
these metals lie between 250° and 600° C. with the exception of mer- 
cury. These metals are all moderately fusible, and an examination 
of their boiling points will at once show that in the heat of the 
electric arc they will be instantly a 

Now, by means of the vapour densities it has been shown that zinc, 
cadmium, and mercury have only one atom to the molecule when ia 
the state of vapour, 7 ¢., they are monatomic, and this, probably, holds 
for the remaining metals. Oonsequently, their pure vapours are 
likely to be of very high resistance, owing to conduction by electro- 
lyais being unable to take place. 


* Paper read at a students’ meeting of the Institution of Civil 
February, 1898. Awarded a “ Miller” prize. 


Tastes or Non-Ancmna Merars. 


Name of element. Symbol. 
| 

Magnesium ... @@ 600°C. | 850°0. 
Zine ... | 65 420° ; 940° 
Cadmium... Od 112 990° 750° | 
Antimony .. 8b 120 600° 1,300° } 
Mercury... Hg 200 — 40° 360° 
Bismath sea “a Bi | 208 270° 1,300° 


The action of the non-arcing cylinders in the experiments pre- 
viously described is probably to be explained as follows:—The zinc 
being vaporised by thejarci; when the air gap is small, the pure 


vapour of the metal chokes up the air gap, and in virtue of its high 
resistance renders the arc very small and quiet when contiauous cur- 
rents are used ; whilst, when alternate currents are used the-arc is 


26.—Wvuats Ling ABRESTER. 


Fia. 27.—Wvuats Non-Arcina Maran Station ARRESTaR. 


completely extinguished, because, as mentioned before, alternate 
carrent arcs are easier to interrupt owing to the current passing 
through zero many times a second, thereby giving the arc extin- 
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guisher a batter chance of o . For longer air gaps, the fact 
that the arc is maintained is probably due to the circumstance that 
much freer acces, and hence largely reduces the resi:tance 
of the are. 
The foregoing principles are spplied in the Warts non-arcing 
mets] lightning arrester, wh’c': is arranged in the following manner :— 
Wurts Non-arcing Metal Lightning Arrester.—In the 1,000- 
volt arrester shown in fige. 25 ard 26, there are seven :olid 


Side Elevation. End View. 


Plan. 
Fig. Zino Rop Licutnina ARRESTER, 


cylinders. of an alloy of zinc and copper, each cylinder being 1 
inch in diameter, and 8 inches long, and their surfaces are knurled. 
They are mounted side by side with their axes parallel, and are 
separated from one another by air-gaps of ,; inch. The central 
cylinder is connected to earth, and the two outside ones to the two 
mains of the 1,000-volt circuit. 

In fig. 27 is shown one of these arresters for station use. The line 
arrester only differs from it in being better adapted to withstand 
the weather in exposed situations. 

These arresters are extensively used for protecting alternating 
circuits at the present time. 

Oerlikon Zine Rod Lightning Arrester—The Oerlikon Company 
have recently introduced another arrester (see fig. 28) in which a 
number of pointed zinc rode are firmly clamped side by side in a 
metallic support connected to the line. The zinc rods, seven in 
number, are sepayated from one another by spaces of about half an 
inch, and their pointed ends face a metallic plate whose surface is 
grooved, and which is connected to earth by a short, straight, stout 
wire. 

The air gap separating the zinc rods from the cagting corrugated 
surface is adjusted so that the normal voltage used on the line is in 
no danger of sparking over, but if an excessive difference of potential 
were to arise between the line and earth, a discharge would then take 
place over the arrester, and the line current would not follow owing 
to the non-arcing properties of the zinc. When, after numerous dis- 
charges, the ends of the rods have been wasted away, their distance 
from the opposing plate can again be set by means of the clamping 


screws in the support. 
(To be continued.) 


RATIONAL UNITS. 


SEVERAL proposals have recently been made in France and 
America for changes in the nomenclature of the units of 
electrical measurement, and have been noticed in these 
columns. The object in view has been generally to give 
names to the fundamental units, and to devise a new 
system of names for the derived or practical units which 
shall indicate their relations to the fundamental. At the 
same time the body of opinion in England in favour of a 
reconstruction of the fundamental units is rapidly growing, 
and it seems possible that some steps may be taken to 
consider the question of a rr 
So far as the requirements o' = engineers are con- 
cerned there is little to be said. They are already well 
suited. Their units are convenient, well understood, easily 
compared, and readily verified. They have nothing to gain 
from an alteration of their system comparable with the 
trouble and expense it would cause them. 
With the scientific engineers the case is different. The 


labour of using and interpreting analytical expressions is Iss 
according as they express simple relations between definite 
physical quantities. The mechanical ideas of scientific men 
at the time that the B.A. system of electrical units was 
developed were largely based on the theory of attractions, 
and the mutual action at a distance of two similar quantities 
was their natural foundation. This mode of electrical 
action now rarely requires to be expressed, and the arguments 
and calculations now i turn upon the conceptions of 
flax and circulation. msequently the definitions chosen 
yd the older men conveniently expressed the relations of 
electrical quantities considered as repelling and attracting 
one another, on a Newtonian law, but lead to inconvenient 
equations when used to express the properties of the electro- 
magnetic field. 

The proposals of Mr. Oliver Heaviside on this point are 
well known. They provide a system of definition very con- 
venient for expressing the views of electrical action, whose 
acceptance owes much to himself. They have, however, this 
serious disadvantage, that they involve a change in the 
practical units. 

The definitions of the B.A. units of the magnetic system 
are a8 follows :— 


m is the unit of magnetism or unit pole. 
magnetic force. 
” ” » flux. 
potential or gau 
electricity or unit charge. 
” »  @lectric force. 
” ” ” displacement. 
” ” » current. 
” ” ” potential or voltage. 
” ” ” resistance. 
isthe permeability of the air, ita sp. ind. cap. in magnetic 
units, so that « / v? = 1, where v is the velocity of light in air, x is 
lcm., d is 1 dyne, ¢ is time in secords, 


These quantities are defined by the following relations :— 


BOR AH 


(1) 

(2) mB =d, er=d 

(3) B= 4rnp=kF. 

(4) 47m = surf, int. e = surf. int. 
(3) = d/dt.m c = afdt.e. 


(6) Ga = line int. u E = line int. F. 


(7) ms=G. CR=B8. 
(8) Two circuital equations 4 7 m = n,and4m7c =G 


The presence of the coefficient 4 x in the equations (3), (4) 
and (8) is inconvenient and inelegant. It does not indicate 
any real relation of the other quantities to circles or spheres, 
and obscures their true relations to one another. Mr. Heavi- 
side dealt with this by changing the definition of the unit 
poles, writing the equations (1) in the form 


(1) (VY 4am)? =m? pled 
and = 062 =4rk Pd, 


The unit pole, m’, is now defined so that two unit poles 
at unit distance repel one another with a force 4 « dynes, 
instead of one dyne in the B.A. system ; and two unit charges 
repel one another with 4 = v? dynes instead of v? dynes, As 
@ consequence the unit pole becomes the source of unit flux, 
the unit charge the source of unit displacement. In the B.A. 
system the unit pole and the unit charge were the centres of 
unit force. 

Writing for convenience 4 * as x? the above equations 
may be put into the form— 


(1) d, (we)? = uid, 

2) (wm) (B/x) = d. (x e) (F/x) = 

3 (B/z) = (B/x). xD) = k (R/2). 

4 (x m) = surf. int. (B/x). (xe) = surf, int. (a D). 
5 (am) = d/dt (xm). 20) = d/dt (xe). 

(6 (G/x) = line int. (H/z). = line iat. (F/x). 
7) m) (8/x*) = (@/2). (x (B/a*) = B/x 

8) Two circuital equations (7 m) = (B/x): and (7 c) = (G/2). 


Writing m'/m = ele = M= c'/c = D'/D = wor V 4z, 
and = = = = = wor 
ands/s’ =R/R' = or4z, 


the above equations become— _ 


Vol 


(6) 
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) 
(4) 4/p?(pq m) = surf. inf. (¢/p.B). 
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1) m2? 
2) = d. =d, 

4 m’ = surf. int. e’ = surf int. 
(5 u’ = d/dt m’. d/dt 

6 @’ = line int. = line int. 
mu’ s’ = @’. Ch =f. 

8) and the circuital equations, m’ = m’: and co’ = a’. 


Mr. Heaviside calls these equations “ rational,” and the 
accented letters are the Heavisidal units. The coefficient 
4 + has been eliminated from all equations except (1) where 
it properly occurs. The objection to the system is to its 
interference with the established units in general use. 

It has been suggested that if the notation of the permea- 
bility be altered as well as the definition of the unit pole, the 
equations may be brought into the “ rational” form without 
changing the values of all the units. A suggestion of this 
kind was made in Prof. Riicker’s letter, Jaly, 1892, printed 
in Mr. Heaviside’s collected papers, and within the last few 
weeks Prof. Fessenden Prof. Fleming have made 
pro on similar lines. It is easy to see what would be 
the effect. of the combined changes. 

Now let us call the permeability »/9? instead of , and write 
k=«@,80 that »k = The original equations may 
now be written in the form 


(p/q.e)? = 

=a 
4n/p" (p/g.D) =x (q/p.F). 
(p/q e) = surf. int. 


(p/q- 

= d/dt. 
(p/q 
(q/p = line int, 
-(q/p. F), 


(1) (pq.m)? = py wd, 
(2) (pq.m)(I/pq B) = d. 

3 (q/p B) =v (I/pq. 8). 
(5) (pq.M) = d/dt.(pq.m). 
(6) (1/p q7.G) = line int. (1/p q . 


(7)(pq.M) (1/p? q?.8) = 
(8) 4a/p?(pq.M) = 
Writing p= 9 = V 4-, and 


= = >= = = 4 and = 16 
m M H G 8 
the equations become : — 
1) m@ 
2) = d. er=d. 
3) B= D=KF. 
4) = surf. iot B. = surf. int. 
5 m” = d/dt.m’. o = d/dt.e. 
6 = line int. = line iat. F. 
-CR=85. 


8) and the circuital equations, um” = mando = a”. 

Thus the system of equations is reduced to the “ rational 
form” without changing the units of current, voltage, 
resistance, charge, electric force, flux or displacement. To the 
substitution of this for the present B.A. system it may be 
objected that, until a difinite dynamical meaning can be 
assigned to » and & by an acceptable theory of the mechanism 
of the ether, the whole system of measurement is to some 
extent a modus vivendi, and that tinkering with its exact 
form may be a waste of time and trouble. Considering, 
however, that this change would be of immediate value in 
science, without injuring its translation into the terms of 
engineering practice, and would not affect any commercial 
measures or apparatus, there is a strong prima /acié case in 
favour of its adoption. W. A. P. 


THIRD-RAIL CONDUCTORS. 


THE last number of Cassier’s Magazine contains an article 
upon the above subject by Mr. 20 Daft—one of the earliest 
inventors and workers in the electric traction world. By 
the courtesy of the editor we are able to reproduce the 
accompanying illustration. 

_ The article has considerable interest for those engaged 
in electric traction, first of all by showing what wonld 
be considered in this ag and to-day outrageously 
rough construction work, although in 1885 it was 
thought pretty good for the United States. Mr. Daft 


gives a brief account of some early third-rail equip- 
ments near Baltimore, one such line (a photograph of 
which we reproduce) ranning for two miles on the. side of 
a public road. What our Board of Trade, or the majority 
of the people using a similar roadway in this country, would 
think of the construction work shown in the photograph is, 
perhaps, best not stated. ; 

Soffice it tosay here, however, that it is just such lines of 
cheap construction along country roads (but, of course, using 
trolley wires rather than a third rail) that would benefit our 
agricultural interests enormously, and prove the salvation of 
an otherwise hopelessly decrepit and useless Light Railways 
Act. 

There may doubtless have been special reasons for install- 
ing a third-rail system on the line mentioned by Mr. Daft, 
instead of using an overhead wire, but certainly some of the 
results must have been curious and amusing. 

One would hardly have credited any driver of a horse 


D). 


g/p.B): and 4 (p/q.c) =(1/pq.@), 


vehicle with voluntarily leaving the ordinary roadway to 
venture upon the line of rails where track construction was 
so free and untrammelled, but it was found necessary to put 
down guards on each side of the conductor rail, and Mr. 
Daft adds to our knowledge of animal instinct by citing 
some geese which belied their name and showed a great deal 
of sense—after getting a few shocks from crossing the line, 
one foot on the conductor and one on the damp earth—by 
persistently flying across not only these rails but all others ! 

They evidently intended to take no chances of finding out 
by painful experiment whether any particular rail was 
“alive” or not. 

Old iron flat bottomed rails of 35 lbs. section were used for 
this condactor ; and the surface was so corroded with rust 
that it had to b> cleaned off by means of an emery wheel 
driven by a motor on the platform of a car and travelling 
slowly forward. Mr. Daft gives sketches of various forms of 
conductor, of specially rolled section. An ordi or 
standard rail section he considers inadvisable, if only on 
account of its depth, which would raise it too high for 
crossings, &c. Consequently, he reduces the foot of the rail 
to mere edges, thickens the flange enormously, and makes the 
head more nearly rectangular. 

In one case he installed a conductor which was simply a 
round bar of iron about 4 inches in diameter, in suitable 
grips or sockets, and on the top of it a longitudinal strip of 

ronze as the contact rail, slightly sunk or let into the iron 
boo oa fastened to it by means of screws flush with the upper 
surface. 

It seems doubtful whether such a tempting show of what 
might be turned into money as scrap brass at so much per 
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pound would not be altogether too much for the honesty of 

the average tramp with a slight taste for mechanics, if sucha 

rsoneng were used on any electric road at all accessible to way- 
arers, 

For* insulating third-rail conductors, Mr. Daft strongly 
recommends strong porcelain insulators “single skirted” 
and with serrations on both sides, inserted between and 
secured to the cast-iron base, and the iron chair or umbrella 
carrying the conductor, by means of a metal alloy of lead- 
antimony -copper composition which slightly expands in 
cooling and so fixes the insulator firmly in place. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Tue meeting of the Institution of Electrical Engineers 
Jast week was held to continue the discussion on the report 
of the visit to Switzerland, and to hear a paper read by Mr. 
Sherard Cowper-Coles upon “An Electrolytic Centrifugal 
Process for the Production of Copper Tubes.” 

Prior to the ordinary business, the president, Prof. S. P. 
Thompson, made a touching reference to the death of Prof. 
Hughes. Announcements were made of the election of 
officers of the Dublin and Glasgow sections, the respective 
chairmen being Prof. G. F. Fitzgerald and Lord Kelvin, 
names received with acclamation by the meeting. 

At the previous meeting, Mr. James Swinburne had at 
come length referred to the comparison of Swiss and English 
practice, and his remarks will be found of interest when 
given in full in the Journal. Mr. Ferranti was the first 
speaker at the last meeting, and he drove home the ease 
with which new ideas were taken up in Switzerland, having 
been struck particularly by the great facilities for doing 
all sorts of there. of the 
country enabled people, or groups of people, to carry ont 
works in the way of to the benefit 
of the country and the industry, and he regretted that in 
this country we did not seem to recognise how much pro- 
gress was needed. Everybody there helped everybody else, 
but in this country terrible obstruction was met by every- 
thing new, and he impressed upon the meeting how much 
this “too terrible obstruction” had to do with the develop- 


ment of traction. Here we have very cheap coal and very good . 


gas, the Swiss have dear coal and water-power easily 
developed in many cases, not in all. He was impressed by 
the complication of the central stations seen by the visitors. 
The generating part was as nice as could be, but there was 
often a “Chamber of Horrors” upstaira. The switching and 
handling was itself a big problem. The greatest objection 
was the complication of apparatus connected with the 
polyphase systems of supply. He cited Glasgow, and the 
Immense mass of complicated and exceedingly expensive 
apparatus that had to be used. The ideas were fine, and 
results very good, but one wants to reduce complication and 
a 5 for distribution over very large areas. 

. E. K. Scott showed some instructive slides of Ozrlikon 
locomotives and lines. Mr. M. B. Field referred to the 
expression by Mr. Crompton of surprise at the great sim- 
plicity of three-phase railway work. He showed how the 
stirrup assisted the overhead construction, as against the 
trolley in multiple. Some engineers, after visiting S witzer- 
land, are apt to jump to a conclusion that traction work 
could bs better equipped with three-phase motors than con- 
tinuous series motors, but there are two well-defined classes 
of lines; for one of these three-phase is the best, and for 
the other series motors, while between them is an ill-defined 
region, partly one, and partly the other. The advantages of 
series motors, in many cases, show that everything is in 
favour of continuous current. Mountain railways have to 
admit the claims of three-phase altogether. The stations 
are often miles away from the lines, in inaccessible positions, 
and owing to the difficulty of attendance, transformers 
which require no oiling or starting up are decidedly the 
best. The stations are far apart. The risk of panic is 
reduced by three-phase motors, which directly limit the 
speed. It does not matter if the lineis a little unsightly. It 


may be advantageons in some cases to supply the trolley line 
at 2,000 volts or 8,000 volts and transform down on the loco, 
The Central London line has, on the other hand, frequent stops, 
short rans, and requires great accelerations, so that the SP, 
controller and series motors are undoubtedly the best. In 
three-phase work to get high accelerations it is probable that 
the power supplied would be wasted in rotor resistance, 
Before jumping to conclusions the alternative should be con- 
sidered. In Switzerland the S.P. controller had not been 
developed, but they had advanced with three-phase work, 
They had the best three-phase, but had little cause to 
develop the series motor as in America, otherwise he would 
there. 

The next speaker gave some iculars to satisfy Mr, 
Hammond’s desire for “costs.” In few places was supply 
charged by meter. Usually a fixed charge of 20—25 franca 
per 16-c.P. lamp per annum was made. Motors were charged 
on a graduated scale, the price ranged from 200—250 francs, 
say, £8 or £10 per BHP. per annum for small sizs, up to 
for 50 B.H.P., 150—180 francs, say, £6—£7 per B.H.P. per 
annum installed, based on a working year of 3,000 hours, 
This worked out, say, at $d. per B.H P.-hour, which might 
be taken as representing 1 Kw.-hour at the power house. In 
one exceptional case current was supplied for carbide manu- 
facture as low as +';d. per unit, but the financial and technical 
conditions were particularly favourable. He thought much 
too favourable an impression had been produced by three- 
ay plants. By dint of careful workmanship success had 

nm attained, but it must be remembered that a continuous 
series motor would, at reduced pressure, run at a lower speed, 
but give its full torque, whereas in a three-phase motor the 
torque fell off roughly as the square of the pressure. Then 
Thomson’s law ool not be applied to the lines, as much 
drop of pressure must be avoided, otherwise the motors 
might refuse their work. It was also arged that higher 
pressures than 500 volts might be permitted on country lines, 

Mr. A. P. Trotter emphasised the enormous importance 
of speed on the Central London line, and _ those 
like it. Of course, economy comes in, but there are many 
other considerations. He elaborated some of the points 
already mentioned in the course of the discussion. Mr. 
Addenbrooke referred to finance. In Germany the work 
had very largely been done by municipalities, and they had 
given the electrical business great importance. In this 
country they had weakened the business, and made it of as 
small importance as possible. On the Continent lines were 
often run for a series of years by one firm. That had 
resulted in very successful businesses, and the effect was that 
large German companies became very powerfal and were in 
touch with the finance of the country. Mr. Addenbrooke 
then referred to the vexed question of centralised power 
houses as against localised stations, and gave a general 
résumé of. the arguments in favour of each. Mr. Leon 
Gastner spoke on the importance of laboratories as training 
grounds and the assistance the technical schools rendered the 
electrical industry in Switzerland. 

Mr. Mordey deduced as one of the lessons of the visit that 
we should have to look to Switzerland rather than to 
America for guidance in future practice. It seemed to be 
the one duty of some engineers to sell U.S.A. standard stuff, 
and this prejudicial influence was forcing people to adopt cer- 
tain U.S.A. methods although they were admittedly obsolete. 
Many of the present Swiss complications will be swept away. 
Then there is the difference in business methods. The men 
controlling the works are practical men in Switzerland, this 
is why bankers ye manufacturers. Again, there is a 
minimum of control by the authorities, and scientific inetitu- 
tions realise they are formed for the assistance of industry, 


while “they have not got consulting engineers, or, if they - 


have, they are tame ones.” ; 

This closed the discussion, and Mr. Cowper-Coles followed 
with his paper. In the discussion on the latter a letter 
was read from Mr. Wilde, of Manchester, citing a patent 
of his for a similar process. Mr. Mordey briefly spoke, 
and Mr. Ferranti gave an. account of two electrolytic 
processes he had seen on the Continent. Mr, Addenbrooke 
asked some questions, and the President referred to Mat- 
thiessen’s copper standard and the Committee now sitting 
on the question. Mr. Cowper-Coles having briefly replied, 
the meeting adjourned. 
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THE COPPER MARKET AND COPPER 
MINING FINANCE IN 1899. 


. By JOHN B. 0. KERSHAW, F.LO. 


Tue year 1899 has been an eventful year in the copper 
mining avd allied industries, and not since 1889 when the 
French attempt to corner copper was made, have large 
consumers of the metal been subjected to such a period of 
anxiety. From the producer’s standpoint, it is no doubt 
pleasing to witness the steady advance in selling value of the 
particular article or material in which he is interested ; but 
those who do not happen to be financially concerned in the 
prodaction, look with less enthusiasm upon such advances in 
price; and the large consumer is inclined to regard them 
with feelings akin to dismay. Everything depends upon the 
point of view—and from the electrical engineer’s point of 
view, the year 1899 has been one of the most worrying years 
in his experience as regards the supply and price of one 
of the chief metals used in electrical work. In order to 
present a clear view of the movement of stocks and prices 
during 1899, the monthly figures from Messrs. H. R, Merton 
and Oo.’s reports are given below in tabular form — the 
figures in the upper line being the prices of standard copper 
on the 31st of each month, and those in the lower line being 
the stocks of copper in Eogland and France and afloat 
thereto from Chili and Australia upon the same dates. 


Taste I—Parices anp Srcoxs oF StanpaRp CoppER In 1899 


Mar. | April] May. June. | Oct. | Nov. Dec. 


76/5 | 76/15 | 75/15| 72/17 
90,1565 29,004 38,0 28, 828}26,804 


1898, 


Had: | Jan. | Feb. 


70/0 
22,817 


25,765, 


57/10 {eon0 71/0 | 70/0 | 77/0 


The great advance in the price of copper which occurred 
in January, 1899, and the prospects of a very heavy demand 
for the metal in connection with electric tramway construc- 
tion schemes in England and elsewhere, led a group of 
American financiers to examine the chances of success for a 
repetition of -the Paris experiment of 1889, and early in 
April the Amalgamated Copper Company was registered 
in New Jersey, U.S.A. with a capital of $75,000,000. 
Improving upon the plans of the Paris Syndicate of 1889, 
the ipromoter of the new attempt to create a corner in 
copper decided to regulate to some- extent the output of the 
metal from the mines, and with this end in view the financial 
control of the Anaconda and Parott mines in Montana, 
U.S.A., was obtained. These mines are estimated to pro- 
duce about 40 per cent. of the U.S.A. output of copper, and 
about 20 per cent. of the total world’s supply of the metal. 
This interference with the natural relationship of supply and 
demand and with the independent management of two of 
the principal American mining companies at once produced 
the desired effect, and the price of copper quickly rose to 
£77 per ton on April 30th. 

From that date there has been a gradual decline in price, 
and the year has closed with copper at £70 per ton for 
prompt delivery, and 10s. to 15s, lower for three months’ 
warrants. This falling away from the maximum attained in 
April has occurred in spite of the reduced shipments of 
electrolytic copper from America, to England and other 
European countries; and even the purchases of standard 
copper in London on New York account, have failed to stop 
the break in price, which has become more and more marked 
during the latter part of the year. These re-shipments of 
standard copper from Swansea and Liverpool to New York 
amounting in six months to 9,888 tons, are an entirely new 
featare of the situation, and they are generally regarded 
as a mere financial dodge to maintain the London price, 
rather than as a sign of the inability of the American mines 
to supply the American demand. It is satisfactory to note 


that if this view be correct the American syndicate has - 


signally failed to achieve the end in view. Had no increase 
in the supplies of copper from sources outaide the control of 
the syndicate occurred, there would, however, have been a 
most decided shortage of copper in Europe, and prices would 
in that case have been influenced in the manner desired. 

But most fortunately Australia and miscellaneous pro- 
ducing countries have been able to increase their output 


during 1899, and the aggregate supplies from these sources 
are 17,000 tons in excess of the corresponding figares for 
1898. The total supplies from the different countries and 
the total deliveries for the years 1897, 1898, and 1899, as 
given in Messrs. H. R. Merton & Oo.’s December circalar, 


are presented in tabular form below, and these form an 


interesting comment upon the action of the New York 
syndicate duiing 1899. 


Il —Turan oF IN THS 
Periop, 1897—1899 


Supplies. | 


Year. Deliveries 


Spain | | Aus | Other | 
= Chili. | tralia. |countries.| Total. 


1897 180,363 25,029 21,750 | 11,100 383,482 | 221,724 224,696 
15,760 33,932 230,892 284,951 
19,700 46,868 227,625 222,816 


The increased shipments from Australia and “other” 
countries, and the restricted demand for copper resulting 
from the high price, have thus saved the European con- 
sumer from the bad squeeze which the Amalgamated 
Copper Company, of New Jersey, had so kindly and 
thoughtfully prepared for him. In the opinion of most of 
those who have given attention to copper during the past 
12 months, the danger of a corner in copper is now gone, and 
the — of the American syndicate is thought to be near 
at han 

The high price to which copper had been forced early in 
1899, naturally served the purpose of the company promoter, 
and during the past year the writer has examined the pro- 
spectuses of 13 new copper miniag companies which have been 
registered in London with an aggregate capitalisation of 
£3,650,000. Details of these are given in Table III. 


Tastes III.—Nsw Companies Reaistsrep in 1899. 


Name of company. | Nominal capital.| Date of flotation. 

Copper King Company ...| £350,000 January. 
Balla Balla Copper Mines... «| 250,000 February. 
Colonial Copper Corporation... ke 125,000 April. 
Mine... 200,000 May. 
Tablas Finana Copper Company _... 159,000 May. 
Panuco Copper Company... oes 500,000 May. 
Lloyd Copper Company _.... | 260,000 May. 
Copper Company of B. Columbia ... 100,000 June. 
Ray Oopper Mines ... 260,000 Jane. 
Cordilla Mines 120,000 Jaly. 
Mount Lyall Blocks Copper OCorp’a 300,000 August. 
Caledonia Oopper 750,000 August. 
Mount Chalmers Copper Mines 300,000 August. 


It is exceedingly probable that the majority of these new 


companies are over-capitalised, and when the price of copper 
has Siege back to its normal level of £50 per ton, some 
of the newly opened mines will no doubt cease production. 
Bat for the present these new companies serve the purposes 
of the consumer, and as soon as they commence to produce 
copper in the estimated quantities, they are likely to ‘have 
considerable influence upon the market. 

That £3,655,000 fresh capital should be sunk in the 
copper mining industry in London in one year, shows how 
hopeless is the task which confronts the Amalgamated Oop- 
per Company of New Jersey; for it is obvious that the 
present capital of the syndicate is inadequate for maintain- 
ing the necessary control of the producing mines, and the 

pects of any decisive increase are rapidly fading. 
hen the syndicate was first formed, a capitalisation of 
$250,000,000 was spoken of as eventually probable. 

The following extract from the issue of the Financial Times 
for December 19th, 1899, will show that the prospects of 
such an increase are daily becoming more remote :— 


The fall in the prices of American copper stocks during the year 
has already been extremely heavy, and one of the greatest sufferers is 
the Amalgamated Oopper Company itself. Oaly a comparatively 
small amount of the shares was subscribed for by the public, either in 
Earope or America, and it is estimated that the Standard Oil clique 
themselves hold no less than $60,000,000 of the $75,000,000 of shares 
created. It is believed also that their other holdings in the cop; 
mining field total about $40,000,000, so that in all they are 
some £20,000,000 of stock. This is no joke, even for such a 
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eombination, and yet they are not 
neers but even to maintain 
ly into the market. The Ameri 
throw copper shares upon the market, and it is calculated that one 
bank alone holds some $30,000,000 of Amalgamated shares. When 
the crisis which was threatened last week really comes about—and in 
our opinion it cannot be staved 
collaterals to be thrown out will be Amalga 
News Bureau remarked the other day, the Amalgamated cannot go 
forward and make more shares of the same kind until the present 
shares are digested or floated,and when the black cloud of un 
Industrials hanging over Wall Street is spoken of, Amalgamated 
heads the list. Oomplaints have been made of late on this side that 
the Amalgamated interests are not supporting the copper market as 
they should do, but the probabilities are that they are finding the 
immense task they have undertaken a trifie too big even for their 
capacity. They have endeavoured unsuccessfully to corner copper, 
and have sunk millions upon millions in the undertaking. They are 
now being cornered themselves, and can scarcely escape without 
heavy loss. They will get no sympathy here, even though, fortunately, 
very little of the loss will fall upon ourselves. If we have escaped 
lightly it is, however, not due to any lack of effort on the part of the 
Combine bosses. They have endeavoured to dump copper on the 
European consumer at famine prices, and they have sought per- 
sistently to unload their inflated shares on the European investor. 
But we have gained wisdom from mate pe gy and we can now 
afford to stand by and watch the do of the gigantic house of 
cards they have built, with equanimity. 


ELECTRICAL FITTINGS. 


Av the Stellite Works, Aston, Birmingham, which were originally 
designed as a factory for cycles and cycle parts, the British Elec- 
tric Works Company have lost no time in utilising and sadapt- 
ing the existing machinery for the manufacture of electrical 
fittings, with the result that the most modern automatic 
machines, with which the works are filled as closely as may be 
convenient for working, are now busy turning out the metal work 
of the various specialities of the firm. Samples of these have 


been sent to us, and we have no hesitation in saying that they are 
well designed and well got up, while they embody many practical 
improvements both for the convenience of the user and for facilitating 
the work of the wiring contractor. We understand that the company 
will adhere to a number of standard articles, designing them to pass 
all reasonable re gee so that by tition work quality can 
be kept up while cost is kept down. e high voltage tumbler 


Stellites equal one ordinary holder as regards time of wiring. 


switch should satisfy the most fastidious requirements; porcelain 
bridges insulate the poles from each other and from the contact 
support. The contact surfaces are ample, and the shape of the 
contact bridge is well adapted to maintain a perfect contact. The 
insulation of the handle is thorough, and apparently it is impossible for 
the contact bridge to be in an intermediate position. In this switch 
is embodied a quick wiring device, which is also used in the ceiling 
roses and cut-outs. A half turn of an eccentric uncovers an opening 
in the contact pieces through which the lead is threaded—again a 
half turn and the wire is closely jammed, making a good contact, 
which will stand considerable rough usage. The saving in time is 


almost incredible when compared with the older methods. One of 
the accompanying cuts shows the general design of the switch. 
The No. 1 Stellite ceiling rose is equally — for quick work, 
the flexibles can be wired in the shop, and wi 

work of fixing up is a matter of seconds. The Stellite lamp- 
holder is another example of labour saving—the above illustration 
shows its construction. The flexible wires are connected to 


The 

cord grip held in position by the screwing down of the cap. 
We have wired one of these pholders ourselves, and were sur- 
prised at the ease with which it could be done as compared with 
older We can quite ieee the maker’s claim that three 


This lampholder is aleo made for use with fittings; various sizes 0 
connections are stocked to suit the standard diameters of tubing. 
Of equally good workmanship is the switch lampholder, in which 4 
half turn of the largest knob revolves an ebonite disc so as to bring 
the contact pieces into line with the pole-pieces above and the lamp 
terminals below. It is practically two lampholders, the lower part 
taking the lamp, the upper part making contact through the metal 
pieces in the ebonite, which is hollowed slightly downwards from the 
coniact discs so as to allow of a quick break. The distance from 
metal to metal is ample, even in the intermediate positions for ordinary 
vol! and apparently there is no reason why it should not satisfy 
the igh voltage requirements. The British Electric Works Oompany 
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the pastels, sd we make the brass parts of British material with 
Bri labour, 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


REW PATENTS 1900. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


888. “A method of receiving, storing, and reproducing m signals, 
and the like, by magnetic influence upon magnetisable bodies.” P.O, PEDER- 
SEN. Dated January 15th. 

892. “Improved trolley for overhead electric tramways.” R. HUMPHRIES. 
Dated January 15th. 

927. “Improvements in wapehihery for double wrapping and insulating 
electric cable wires.” C. W1itson and J. Marriott. Dated January 16th. 

949. “Improvements in telephony.” D.Sincuarr. Dated January 16th. 

95*, “Improvements in telephone apparatus.” D,H. Witson. Dated Janu- 
ary 16th. (Complete.) 

1,009. “ Eoyiermments in electrically or magnetically operated locks.” C. B. 
McCase and L. GovucHEenovur. Dated January 16th. (Complete.) 

1,012, “Improvements in electricity meters.” W. M. Morpry and G. C. 
Fricker. Dated January 16th. 

1,022. “ Improvements in the mounting of electric arc lamps.” G.C. Marks. 
(Continentale Jandus Electricitiits A. G. (Societe Anonyme), Belgium.) Dated 
January 16th. 

1,024. “Improvements in electrical switches.” 8. H. Heywoop and H. W: 
Heywoop, Dated January 16th. 

1,033. “Improvements in wiring electrical installations.” F. Batuurst. 
Dated January 17th. 

1,078. “Covering wires with insulating material for electrical purposes.” 
H. A. Kent. Dated January 17th. 

1,089. “Improvements in electrical conductors or cables.’ H. Epmunps, 
Dated January 17th. 

1,100. “Improvements in electric motors and dynamos.” W. LANGDoN- 
Davies and A. Soames. Dated January 17th. 

1,101. “Improvements in electric switching a: us.” W. F. Jones. 
Dated January 17th, ene 

1,138. “Improvements in or relating to incandescent electric lamps.” A. J. 
Bott. (M. Sauvalle, France.) Dated January 18th. (Complete.) 

_1147._ “Improvements in electric motors for rotary dental tools and the 
like.” P. Jensen, (The Browning Manufacturing Company, United States.) 
Dated January 18th, (Complete.) 

1,148. “An in troughs for electric cables.” S1zmEns Bros. AND 
Co., Liwrrep, A, E, Foster, and H. J. Nort. January 18th. (Complete.) 

1,159. “Improvements in telephone receivers.” H. J. Rosson. Dated 
January 18th. 

1,160. “Improvements in or connected with dynamo-electric machines.” 
A. fs ProTHEROE. Dated January 18th. 

1,167. “ A new or improved adjustable suspension device for eleciric lamps.’ 
A. J, Fasre, ted January 18th. (Complete.) 

1,168, “ Raging apparatus and circuits for telephone measured service. 
(The Western Electric Company, United States.) Dated 


1,170. “ Automatic electric alarm.” E.W. Moore. Dated January 19th. 
1,174. “ The electric night light.” A. R. Taytor. Dated January 19th. 
1,245, “Improvements in arc lamps.” J.D. F.ANnpREws. Dated January 


1,267, “Improvements relating to permanent way for tramways and points 
therefor, specially applicable to electric tramways.” J. A. Bropis. ated 
January 20th. 

1,276. “ Improvements in or relating to electric chain link-welding machines.” 
A.J. Botr. (La Société E. Giraud & Cie., France.) Dated January 20th. 
aa “Improvements in electric switches.” W.F. Jones. Dated January 


1,297. “Improvements in conduits for underground pipes, mains, electric 
cables, and so forth.” A, Vickery. Dated January 20th. 

1,809. “Improvements in the manufacture of compound tubes suitable for 
gas and electrical conductors,” J. Ear.te. Dated January 20th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THOMPSON 
and Co., 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birming. 
ham, price, post free, 9d. (in stamps). 


1897. 


7,868. “ vements In electric ** F. Hope-Jones and G. B. Bowell. 
Dated March 26th, 1897. Relates to electric clocks. Improvements on the 
invention described in Specification No. 1,587, a.p. 1895. Two arrangements are 
described. (1) A pendulum detaches gravity detents from gravity impulse 
arms, and the latter in imparting their impulse complete the circuits of electro- 
magnets by contact with the lever armatures which consequently throw the 
gravity arms upon the detents again. The circuit includes a number of electro- 
magnetic indicators. Auxiliary electro-magnets acting on the detent may assist 
the pgs. » of the gravity arms. (2) A clock movement (including escape- 
ment or pendulum or balance) is driven by a gravity or spring ratchet lever 
which sinks till it makes contact with the lever armature of an electro-magnet, 
which then throws it up again for another tooth of the ratchet wheel. Distant 
indicators are included in the same circuit as the electro-magnet of the inde- 
——- clock, The ratchet wheel of an indicator has dog teeth of 90°, and the 

ving pawl acts horizontally at 45° from the horizontal diameter of the wheel 
while it also opens and closes a gap in the electric circuit. 6 claims. 


7,870. “Improvements in or relating to dynamos or electric motors, and in 
ter dri fans by electricity.” J. W. Gibbs, Dated March 26th, 1897. 

elates to the construction of dynamos and electric motors, and to the adap- 
tation of the latter to the driving of fans, The armature and its appurtenances 
are placed inside the field-magnets and the poles of the latter are in the form 
of curved blades so as to permit of the hine being losed in a more or less 
cylindrical casing. The field cores are recessed to receive the windings so that 
the latter stand flush with the polar surfaces. The motor when applied for 
driving a fan is arranged in a framework, and the fan is so arranged as to draw 
a current of air through the motor for the purpose of ventilating it, Air enters 
through openings, and on entering takes a zig-zag course, so as to deposit dust; 
ry > withdrawn through openings near the spindle immediately behind the fan. 

claims. 


7,877 “improved tus for controll and registering the time of work 
of electric lamps.” H. i. Lake. Dated Meron 26th, 1897. Apparatus for = 
trolling and registering the time of working of electric lamps. The switches 
control the current to the lamps, and the electro-magnets are in a shunt and 
receive current when a lamp is alight. These magnets control the wheel-work, 
the balance-wheel of which is so constructed that, through gearing it causes a 
drum to revolve once & minute, A number of as rods rest against the drum 
and normally are me ggg anger oy as shown in dotted lines, 80 as to avoid pins 
mounted on the drum. The rods are so connected to the switches by rods, that 
when one is turned “on” its corresponding rod is moved to engage one of the 
pins. At each revolution the end of a spring bar is forced outwards and strikes 
a cross-bar which is connected to a rocking lever and moves the wheel (con- 
nected to the indicator) one tooth. When two lamps are alight the frame is 
rocked twice per revolution, and soon. 1 claim. 


7,966. “‘improvements in the electric of vehicles and ratus 
therefor.” Siemens Bros. & Co., Limited. Halske.) Dated Maren: 27th, 


1897. On lines worked with alternating currents, the cars also carry con- 
tinuous current dynamos and batteries so as to store energy under normal con- 
—— and to supplement the alternate current motors when necessary. 1 
claim. 

7,958. “Improvements in and connected with electric batteries.” £E.A. Jahnoke. 
Dated March 27th, 1897, The plates which may be respectively zinc and lead, 
coppered lead, copper, or other materials, are suspended in pairs, except the 
end plates, from ledges by metal connections, and which have hook parts to 
engage the holes in the plates. The zinc plates are wrapped in vegetable 
parchment so that they can be placed close to the lead plates, and porous cells 
or partitions are dispensed with. The electrolyte, which may be copper sul- 
phate, is run from the bottom of a closed reservoir into the cell, and the zinc 
sulphate formed, being of less specific gravity than the copper sulphate, is 
forced out of the cell through the perforated pipes or equivalents therefor and 

ipes into the reservoir. When the cell is not working, the electrolyte may be 
wn off through a cock into the reservoir and is pumped back again through 

a tube when required. 6 claims. 
8,041. “Apparatus for transmitting motion to a distance by means of electrical 
” Siemens Bros. & Co., Limited. (Siemens &Halske.) Dated March 29th, 
1897. Relates to apparatus for transmitting motion in such a manner that 
perfect synchronism is obtained. If an alternating current flows through the 
fixed coils, an E.M.F. is developed in the movable coils; but as they are 
wound in opposite directions no current flows and no movement takes place. 
If now one pair of movable coils are moved the E.M.F. is varied and a current 
flows producing a movement of the coils in the other pair synchronously. 
In order to avoid dead centres several coils may be wound on each ring. The 
coils may be wound for simple alternating currents; where the transmitter and 
receiver are at some distance apart transformers may be interposed. A number 
of sets of apparatus may be arranged in parallel, and all working syn- 
chronously. The apparatus may be arranged to convert rotary into rectilinear 

motion or vice versd, 2 claims. 

8,048. “Anew or improved method of regulating the pressure of electric circults 

with 5 secondary batteries and apparatus therefor.” L. W. 

Heath and J. H. Field. Dated March 29th, 1897. The current from primary or 
secondary batteries is regulated by the use of a supplementary battery or cells 
which can be placed in series with the main battery or with sections of the 
battery. The switch or combination of switches which is used is of such con- 
struction that the cells of the supplementary battery are first cut out or inserted, 
then a section of the battery is cut out, and the supplementary cells are in- 
serted in series with the remaining sections and so on. The main battery is 
divided into sections of four cells, there being three supplementary cells con- 
nected bet the tacts. A movement of an arm will cut in or out these 
regulating cells. This arm is mounted on a spindle gearing with the spindle of 
the contact arms. The gearing is so arranged that one revolution of the arm 
moves the arm from one contact to the next. The two contact arms serve to 
connect up the supplementary cells in parallel just previous to the cutting out 
of a section of the main. For ch the cells additional contacts or switches 
arranged 80 Ae the main and supplementary cells can be charged together 
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8,116. “improvements In means for conducting electricity along railway trains 
tor the purposes of communication and ." J. Taylor and J. E. Duckworth. 
Dated March 80th, 1897. The couplings for the vacuum or like brake tubes are 


fitted with electric contacts so that the electric conductors are coupled when: 


the brake tubes are connected. The ends of the pipes are formed with coatings 
in which are fitted insulated spring contacts connected to the wires. The ear 
of each pipe is fitted with a projecting flange which forms a cdver. The con: 
ductors ate preferably bell, or similar circuits for communicating from the 
guard to the driver, or between the carriages and the guard's van, &c., and the 
conductors for the lighting citcyit. In one atrangement, a bell and battery are 
arranged in the guard's van between the conductors and a bell on the engine 
on one of the wires. The wires form return wires and are connected with the 
wire only on the engine. Switches for completing the circuit between the 
wires are fitted in the carriages, &c. 8 claims. 


8,131. renprovemente in primary electric batteries or generators.” V.B. Essick. 
Dated March 80th, 1897. rents of battery is shown in Which the negative 
electrode which may be of copper forms also the outer cell of the element, 
within which the positive electrode is suspended by bolts from an insulating 
piece which also forms a cover for the cell. The electrolyte is preferably a 
mixture of 20 parts of water and 1 part each of sulphuric acid and copper 
sulphate. The cells are preferably placed in racks arranged in tiers in an 
external casing, and depolarisation is effected by heating them from below. To 
compensate for the evaporation of the electrolyte means are provided for 
ensuring an automatic supply of it to the cells, regulated by the level of the 
liquid in the cells. An electro-magnet is energised by the cell through a con- 
nection to an electrode and through a connection which is insulated from the 
negative electrode, connection with which is made through the electrolyte, so 
that when the liquid level falls below the connection the current is stopped. A 
train of wheels actuated by a motor operates a wheel and a supply cock. The 
train of wheels is prevented from rotating when either of the pins on the 
armature ‘bears against the pin on the wheel, but at other times, when the 
armature is being drawn forward or is falling back, the wheels can rotate and 
liquid be supplied to the cell. 8 claims, 


8,180. “Improveménts in and pertaining to telegra’ ; and 
the like.” W. Wise. (C. L. Buckinghatt.) printing tolegraphe, 
apparatus for printing message in page form upon sheets of paper. The sheets 
of paper has two opposite edges pasted together to form a tobe, and a row of 

rforations is inade along the stiffened part formed by the overlapping edges. 

he invention consists mainly in apparatus for supporting and feeding the tube 
of paper. The spetificatfon and the drawings deal with the electrical and 
+ enw mero details which are too protracted for the purposes of abridgment 
claims. 


8,185. “‘Improvements relating to the tion and distribution of aheomnting 
electric currents for light and power.” J. Wetter. (Elektricitats-Akt lisha 
vormals Schuckert & Co.) Dated March 30th, 1897. Relates to means for dis- 
tributing alternating currents to secure the advantages of single-phase currents 
for lighting, and polyphase currents for power. The armature of the generator 
has a main winding and a supplementary winding which produces a second 
phase lagging behind the first. There is a transformer for use with a poly- 
phase motor and a lighting circuit, which is obtained from the outer wires only, 
and other arrangements or combinations are described. Instead of having a 
supplementary winding on the generator, motor generators having a supple- 
mentary winding may be arranged where desired in the circuit. Instead of 
having lamps and motors in the same circuit, the generator may have separate 
windings, one supplying lamp only and the other motors. In a further arrange- 
ment, the lamps and motor are arranged on separate circuits, each having three 
wires. To supply current according to the varying requirements of the service, 
supplementary generators are arranged at the station,and may be switched in 
parallel with the main conductors, or in parallel or series with the supple- 
mentary winding. & claims. 


8,231. “Improvements in storage batteries.” G. F. Redfern. (C. Riordon. 
Dated March 80th, 1897. Relates to secondary batteries. Each electrode is 
made up by helically winding a rectangular lead strip round acentral grooved 
support, and packing in the spaces between the coils with oxide. From about 
the centre of the helix a conducting strip is led to one of the binding posts 
which have spherical heads; the posts in adjacent cells are connected by 
grooved plates and bolts. The supports are held in two insulating plates, of 
which one forms a cover for the cell. The upper ends of the supports are 
notched, and in the notches are held elastic bands, which are attached at their 
—— to pins, and serve both to hold the oxide in place and as separators. 

claims. 


8,296. “I vements in or rela to electric traction and in apparatus em- 
ployed therein.”~ E. Vedovelli. Dated March 8ist, 1897. Relates to a road contact 
or sectional conductor system with ground or overhead conductors and electro- 
magnetic switches. Arrangements of the switch, circuits, &c., and the con- 
struction of the switches, collectors, ductors, road tacts, rail boards, &c., 
pty in great detail which are too long for the purpose of abridgment. 

claims. 


8,416. “* ts in electrical switches.” W. J. Davy and G. T. Davies. Dated 
April Ist, 1897. The contact bar is mounted on a central spindle and a spring 
interposed between it and the base to prevent sagging at the centre of the bar. 
The handles are secured to the bar by screws and the position of the bar is 
adjusted by nuts. 8 claims. 


8,663. “improvements in connection with submarine cable laying spptanse” 
C. $. Snell. Dated April 8rd, 1897. The cable instead of being arranged in tanks 
is wound on drums, and is delivered from the drum by means of an arrangement 
consisting of a circular guide carrying at its centre a rotating arm having a 
guide wheel and centrifugal balance weight. The vertical delivery wheel is 
mounted on springs and is connected by links with the rotating pressure brake. 
The cable is fed from a series of drums arranged so that two are in position for 
delivery. The end of the cable on one is connected to the beginning of the 
second, and the cable is led over a roller mounted on a rotating bracket pro- 
vided with a spur, so that as the cable passes from one drum to the next the 
bracket is rotated and the cable cleared. The drums may be arranged on one 
or two decks in one, two, three or four rows so as to allow the full drums to be 
brought in turn to the delivery position, and the empty drums to be removed 
therefrom. 2 claims, 


8,688. “ in electrical resistance tus.” H. A. Mavor, W. A. 
and S. Mavor. Dated April 3rd, 1897. A cast-iron or other conducting 

vessel contains a resisting liquid, and carries on a ledge a plate to which a 
te:minal is secured. A second terminal and a sleeve connected with it are 
supported by insulating material in apertures in the plate, and the sleeve is 
threaded inside to carry a screw supporting a cast-iron or other electrode. The 
screw may be turned to raise the electrode and put resistance in circuit by an 
insulated hand wheel. The resistance is short circuited by contact of discs 
fixed on the screw with a socket on the plate, the discs and sockets may be 
dispensed with and the purpose effected by contact of the electrode with the 
bottom of the vessel, he vessel is provided with a cover, openings for the 
conductors, and an overflow pipe and may be supported on insulators. 8 claims. 


8,602. “im in_ electric lampholders and connectors.” 
Limited, and M. B. Cotterell. “Dated April’ 1807, Relates to holders lot 
incandescent lamps. A flanged cylindrical insulator is made with recesses 
extending into itfrom opposite ends of a diameter as shown. ‘The insulator is 
also provided with two large holes in its lower end and two wire holes in its base. 
The recesses receive metal plates provided with binding screws for the wi 
and with screwed holes to receive cylindrical poe carriers. These are p: 
in through the holes and are slotted so that they can be screwed tightly against 
the base to fix the plates. The insulator is secured by its flange in an o! 
casing. Couplings such as wall plugs are constructed similarly. 8 claims, 


8,663. ‘improvements in dynamo-electric machines or electric motors.” A. 
Holmes. (E. H. Johnson and R. Lundell.) Dated April 5th,1-97. Relates to 
continuous current dynamos and motors. A field magnet core consists of two 
similar steel castings, one being inverted relatively to theother. They are made 
with lugs and bolted together, forming a-spherical ‘casing ha an elliptical 
opening in each end, and two pole pieces projecting inwards, The are 


bolted to dises cast with supports of any desired form, and cylindrical boxes, a 
conical extension being interposed on one. Openings in the dises below the 
shaft allow ventilation. The field winding is a ring placed as shown, conductors 
to it being passed through a bush. The armature shaft is carried in bearings 
secured in the boxes; these are closed by caps to hold oil, and oiling rings are 
placed on the shaft within slots, and pins on the bearings. The armature is thus 
removable without taking apart the field magnet. The commutator bars are 
clamped by a disc on a sleeve on the shaft. Carbon collecting blocks are 
pressed forward by springs in boxes clamped on lugs on the conical extension, 
with intervening insulation. Oil cups and sight holes for the = =. and 
commutators ate provided. Specification No. 93,365, a.p. 1892, is refe' to. 6 
claims. 


8,674. “improvements in electric switches.” A.C. Brockies. Dated April 5th, 
1897, In a tumbler switch the movable contact is a U-shaped piece pivoted near 
its base by pins, and operated by a forked handle, engaging the ends of an 
insulated cross pin. A spring is arranged on each side of the contact to pull it 
on or off. The handle is supported in a bridge piece. This construction is 
applicable to rocking switches. 4 claims. 


8,726. of and apparatus for genera 
R. A. Sloan. (T. Cahill.) Dated April mae 1897. Relates to a novel form of 
instrument ia which electrical pulsations produced in making and breaking 
electrical circuits are first transformed into undulations egg in form 
to sine curves, and are then rendered as musical sounds by a special form of 
telephone receiver. The apparatus consists in a set of 12 shafts rotated by 
suitable gearing at speeds corresponding to the 12 notes of the chromatic scale, 
each shaft carrying rotary contact breakers. The construction of one of the 
contact breakers with its electrical cc ti ists of a metal cylinder 
divided into transverse sections, and each transverse section is divided into 
longitudinal insulating and conducting sections the number of which corre- 
sponds to the vibration frequencies of the first six partials of the note corre- 
sponding to which the contact breaker stands. In the case of the higher notes 
less than six transverse sections are used. Parallel currents sent through the 
sections of a contact breaker from a dynamo thus get interrupted a number of 
times corresponding to the number of vibrations in the partials of such note, 
and these currents being received by a suitable telephone receiver form the 
note in question. Thé contacts between the contact breakers and the wires 
are formed by brushes’, and any of the ordinary devices may be used to prevent 
sparking. The main circuit and line wire are both closed by keys arranged 
like those of a piano ot organ. To produce pianoforte effects coils can be made 
to approach or recede according to the powet applied to the keys. A coil is 
carried in a core which is struck by a hammer controlled by the key 
and the blow of which is proportioned to the power applied thereto. The re- 
ceiving device consists of a number of telephone receivers having in place of 
separate diaphragms one or more large soundboards, like the soundboard of a 
piano. Instead of generating the main electric circuit by asingte dynamo, the 
contact breakers may be used as armatures rotating in the neighbourhood of 
magnets surrounded by coils in which currents are thus generated. 221 claims. 


8,809. “improvements in and relating to te phic transmitting and receiving 
apparatus.” B. Hoffmann. Dated April 6th, er Relates to improvements iu 
the class of apparatus described in Specification No. 24,076, a.p, 1894. The ap- 

ratus at one station is described by keys being eon for transmitting. 

t the receiving station one key is raised, while if telephones are to be employed 
in place of the telegraphic apparatus, both keys are raised, thus connecting the 
line terminals to the telephone terminals. The main motor shaft carries a type 
wheel, escape wheel, vibrator whee/, and adistributor arm. ‘The two distributor 
brushes are ted lector rings on the shaft rubbed by two brushes. 
The distributor contacts of a ring are connected to the keys of the board, and 
these are arranged alternately to close or open the circuit; thus, the depression 
of a key produces either three consecutive closed keys or three consecutive 
open circuit keys. The sequence of intermittent currents control the escape- 
ment through a lever and armature of the two magnets, and at the same time 
prevent the vibrator spring from closing the contact in the local circuit. As 
soon as the sequence is broken by the depression of a key, the local 
circuit is closed and the printing magnet is excited, thus bringing the 
paper against the type-wheel. The type-wheel has two sets of characters set 
er and is provided with two stop pins and a tripping device by 
which either set of characters can be brought to the printing position. The 

per is fed between a corrugated roller and a guide fork, this roller 
tee rotated by a ratchet wheel and fixed spring pawl to produce a feed after 
printing each sign. The distributor ring and key are co Bowe in bringing the 
apparatus to unison at any time; the key when depressed reverses the current 
ak tenes the leading distributor to a stop at the unison position; should the 
two not then start together a second depression ensures unison. -An accessory 
is described in which the key is provided with a conducting tip and two extra 
springs connected to the ring and a rotating make and break operated through 
half a space by a wiper pawl on the shaft. 8 claims. 


8,885. “improvements in hand-fed focussing electric ye J. E. Barnard 
and T. A. B. Carver. Dated April 7th, 1897. Hand regulated focussing lamps for 
magic lanterns or like purposes are so constructed that the carbons are ‘carried 
by insulated holders on both slides. These slide on two lel rods carried by 
a block which is clamped pivotally to a support attached to the lantern. The 
slides engage oppositely threaded parts of a screw for regulating the length of 
the arc. The screw is supported by a bearing, which slides on the rods aad is 
movable along them bya second screw turning.in the block to adjust the 
position of the arc. To facilitate regulation, an image cf the arc is thrown on a 
marked screen vf a small hole in a plate, these parts being carried by an arm 
clamped adjustably on the support. 2 claims. 


8,906. “improvements in electric paeene gm W. J. Davy and G. T. Davies. 
Dated April 7th, 1897. Couplings for arc and other lamps that have to be raised 
or lowered. The hood or mantle is screwed to the supporting arm or bracket 
and is fitted with a flange to which an insulating block is secured. The block 
carries two ‘ic ducting rings to which the conductors are connected, 
they also carry depending spring contacts. On the top of the lamp is fitted 
another @isc fitted with concentric rings adapted when the lamp is raised by the 
cord to engage a spring, these rings are connected to the lamp terminals. The 
cord is connected to an insulating block which passes through an opening in 
the upper disc and so forms a.guide. The pulley is fitted within the mantle 
and the cord passes through an inclined tube to ye the ingress of rain. 
In a modified form the helical springs are replaced by curved plate springs, and 
additional elasticity may be given by mounting the disc on springs. ¥% claims. 


8,970. ‘improvements in electrical indicating apparatus, and in used 

connection t' as a system for electrical communication.” R. S. Hampson. 
Dated April 8th, 1897. Relates to an electric bell and bell indicator system for 
communicating between the different carriages of a railway train, &c., or between 
—_ of aship,&c. In the form of indicator employed the flag or disc, &c., 

ing normally locked in its non-indicating position by the catch on the arma- 
ture and by a second catch on the rod to prevent its displ it. by vibrati 
When the bell cireuit is completed the electro-magnet is energ:sed, and releases 
the flag, &c. The flag is reset by means of the slide. The invention is de- 
scribed as applied for communicating between the passenger carriages of 4 
railway train and a buffet car. An indicator in the buffet car shows the car- 
riage from which the signal was transmitted, and an indicator in the carriage 
shows the compartment requiring attention. 8 claims. 


9,166. “A method electric conductors for 
railways and tramways.” Dr. J. Werther and A. Schaffer. Dated April 10th, 1897. 
The overhead conductor to be strained is fixed at one end and is carried by ® 
drum mounted on a trolley. The trolley is provided with ladder supports sur- 
mounted with a guide rolier. The troiley is secured to the track by gripping: 
jaws and is provided with loose brake blocks. The conductor is strained by & 
hauling chain and gripping jaws. A second trolley or ladder with ens 
is moved up to the trolley after the conductor is strained, and the trolley 's 
then moved off a further span. 2 claims, 


Erratum,—Exectricat Review, No. 1,155, page 80, Abstracts of Published 
Specifications, for 20,180 


read 29,180. 
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